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(57)Abstract: 

PURPOSE: To obtain a semiconductor device small in 
size and large in beat dissipating capacity by a method 
wherein the outer sections of heat dissipating fins 
protruding from the side face of a resin-sealed package 
are bent and arranged so as to overlap each other in a top 
view. 

CONSTITUTION: A tab 7 to which a semiconductor 
pellet 15 is bonded, leads 6 electrically connected to the 
semiconductor pellet 15, and heat dissipating fins 8 
«* linked to the tab 7 are provided, A package 20 which 
seals up the tab 7, the pellet 15, and part of the leads 6 
and the leads 6 with resin is provided. The outer parts 9 
of the heat dissipating fins 8 extending from the side of 
the resin-sealed package 20 are bent and arranged so as 
to overlap each other in a top view above the resin-sealed 
package 20. By this setup, a semiconductor device of this 
design enhanced in heat dissipating area, small in size as 
a whole, and large in heat dissipating capacity can be 
obtained. 



CLAIMS 



[Claim(s)] 

[Claim 1]A tab with which bonding of the semiconductor pellet is carried out, and two or more 
leads electrically connected to a semiconductor pellet, respectively, In a semiconductor device 
provided with two or more radiation fins connected with said tab, and a package which carries out 
the resin seal of a tab, a pellet, a part of each lead, and a part of each radiation fin, A semiconductor 
device arranging so that each outer part of two or more of said projected radiation fins may be 
crooked and it may lap mutually in plane view [ above said resin seal package ] from the side of 
said resin seal package. 

[Claim 2]The semiconductor device according to claim 1, wherein a crevice is established between 
each outer part of a radiation fin arranged so that it may 'lap mutually in plane view [ above said 
resin seal package ]. 

[Claim 3] It is a leadframe provided with a tab, a lead of two or more currently allocated by 
approaching this tab, and two or more radiation fins connected with said tab in one, A process for 
which a leadframe provided with length formed so that said each radiation fin may project from a 
resin seal package after a resin seal, curvature forming of each of that projected outer part may be 
carried out further and it may lap mutually in plane view [ above a resin seal package ] is prepared, 
A process to which bonding of the semiconductor pellet is carried out on a tab of a leadframe 
prepared by said process, A process to which bonding of the both ends of a wire is carried out 
between an electrode pad of a semiconductor peliet in which bonding was carried out by said 
process, and an inner part of said lead of each, A process fabricated so that resin may be used and a 
resin seal package may carry out the resin seal of said tab, a semiconductor pel let. an inner part of a 
lead, some radiation fins, and the wire, A manufacturing method of a semiconductor device 
provided with a process fabricated so that each outer part of two or more radiation fins projected 
from a resin seal package may be crooked and may lap mutually in plane view [ above said resin 
seal package ]. 

[Claim 4]It is a leadframe provided with a tab, a lead of two or more currently allocated by 
approaching this tab, and two or more radiation fins connected with said tab in one, A leadframe 
provided with length formed so that said each radiation fin may project from a resin seal package 
after a resin seal, curvature forming of each of that projected outer part may be carried out further 
and it may lap mutually in plane view [ above a resin seal package ]. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention is used for the production technology of a semiconductor 
device, and the low-fever resistance type semiconductor device especially provided with the 
radiation fin, and relates to an effective thing. 
[0002] 

[Description of the Prior Art] As art which raises the heat dissipation nature of a semiconductor 
device provided with the surface mount form package, conventionally, Nikkei McGraw-Hill, Inc. 
issue "Nikkei micro device September, 1989 item" There is art of attaching a heat spreader and an 
external radiation fin within and without a resin seal package as a separate part as indicated without 
P91. 

[0003]However, this art becomes expensive in order to attach a separate part. 
[0004]Then, as a low-fever resistance type semiconductor device provided with the surface mount 
form package, for example as indicated to JP,S6 1-1 52051 ,A, Two or more radiation fins are formed 
in one tab in one, a part of this radiation fin is the semiconductor device projected in the exterior of 
the resin seal package, and while the lobe of said radiation fin is formed broadly, there are some by 
which curvature forming is carried out to the Galle wing shape. 



[0005] 

[Problein(s) to be Solved by the Invention]However, in the thing of the above-mentioned structure, 
if the miniaturization of the outside of a semiconductor device is attained, heat radiating ability is 
restricted and it can approve only to predetermined electric power correspondence. 
[0006]The purpose of this invention is to aim at miniaturization of the outside of a semiconductor 
device, and improvement in low-fever resistance ratio. 

[0007]The other purposes and the new feature will become clear from description and the 

accompanying drawing of this Description along [ said ] this invention. 

[0008] 

[Means for Solving the Problemjlt will be as follows if an outline of a typical thing is explained 
among inventions indicated in an application concerned. 

[0Q09]Naniely, a tab with which bonding of the semiconductor pellet is carried out and two or more 
leads electrically connected to a semiconductor pellet, respectively. In a semiconductor device 
provided with two or more radiation fins connected with said tab, and a package which carries out 
the resin seal of a tab, a pellet, a part of each lead, and a part of each radiation fin, It is arranged so 
that each outer part of wo or more of said projected radiation fins may be crooked and it may lap 
mutually in plane view [ above said resin seal package ] from the side of said resin seal package. 
[0010] 

[Function] According to the above mentioned means, even if the pellet which adhered on the tab 
generates heat, the heat is spread from a tab to a radiation fin, and radiates heat good to outer space 
from the outer part of the radiation fin arranged at the upper portion of a resin seal package. And 
since it is arranged so that the outer part of two or more radiation fins may lap mutually in plane 
view in the upper portion of a resin seal in this case, a heat sinking plane product is made to a big 
thing, and heat radiating ability can be enlarged. Since the outside dimension as the whole 
semiconductor device does not become large, it Is small and the large semiconductor device of heat 
radiating ability can be obtained. 
[0011] 

[Ex am pie] The perspective view, drawing 2 - drawing 19 in which the mounted state of the low- 
fever resistance type semiconductor device whose drawing 1 is one working example of this 
invention is shown are each explanatory view explaining the manufacturing method. 
[0012]In this example, the low-fever resistance type semiconductor device concerning this 
invention is constituted as a low-fever resistance type semiconductor integrated circuit device 
(henceforth low-fever resistance type SOP-1C) provided with the small outline package. While the 
tab 7 currently formed in the plate shape of an approximately rectangle and the Inner part 6a 
approach the long side of both tabs 7, respectively and are radiately allocated in it, this low-fever 
resistance type SOP-IC21, The outer part 6b currently formed successively by each inner part 6a 
respectively in one is provided with the lead 6 of two or more which is projected in the side by the 
side of the shorter side of the tab 7, respectively, and is crooked in the Galle wing shape. 
The radiation fins 8 and 8 of the couple currently formed in rectangular plate shape are arranged on 
both shorter sides by the tab 7, respectively, and are formed successively in one. 

[001 3]The radiation fin 8 is arranged so that the projecting end part may be located in the center- 
section in the sequence of the outer part 6b of the lead 6, and it is projected to the method of 
outside, and the projecting end part of the radiation fin 8 constitutes the outer part 9 substantially. 
These outer parts 9 are provided with a little larger width than the shorter side of the tab 7, and 
length is provided with length a little longer than the long side of the tab 7. Curvature forming of 
the outer part 9 of these radiation fins 8 is carried out. to the upper part and the method of water 
Hiranai, respectively, and it is arranged so that it may lap In plane view with a crevice [ above the 
resin seal package 20 ] mutually. 

[0014]It is allotted to the surface and rear surface of the radiation fin 8 so that the rugged surface 
part 10 may cross in the direction which intersects perpendicularly with a radiation fin in a coupling 
end with the tab 7, and it is formed in it by suitable means, such as a coining process (coining) or 



etching processing. 

[0015]The both-ends neighborhood of the radiation fin 8, the slits 1 i and 1 1 of 1 set of couple are 
allotted to a coupling end with the tab 7, respectively, and are ****(ed) by rectangular shape in one. 
Only a suitable interval is estranged mutually, both the slits 1 1 and 1 1 are allocated in parallel, and 
the resin filling portion 1 1 A is substantially constituted by filling up with molding resin of the resin 
seal package 20. 

[0016]On the tab 7, bonding of the pellet 15 which had the integrated circuit made is carried out by 

the suitable means, and two or more electrode pads 16 are arranged on approximately annular, and 

are formed in the outer periphery part in the upper surface of the pellet 15. These electrode pads 16 

are arranged the lead 6 group side edge neighborhood of the pellet 15, respectively. 

Between the inner parts 6a of each lead 6, bonding of the wire 18 is carried out to these, and it is 

bridged. 

Therefore, signal circuits in the integrated circuit of the pellet 15 are electrically pulled out outside 
via the pad 16, the wire 18, and the lead 6. 

[00 17] And this low-fever resistance type SOP-IC21 is provided with the resin seal package 20 by 
which resin was used and integral moulding was carried out to the flatbed shape of the 
approximately rectangle with the transfer molding method etc., The non-hermetic seal of said tab 7, 
the inner part 6a of the lead 6, some radiation fins 8, the pellet 1 5, and the wire 1 8 is carried out 
with this resin seal package 20. Namely, the outer part 6b group of the lead 6 is projected, 
respectively from the side by the side of both the long sides in the resin seal package 20, and, as for 
the radiation fin 8, the outer part 9 is projected to the center section of the outer part 6b array of the 
lead 6 in the side by the side of both the long sides of the resin seal package 20. And the outer part 
6b of the lead 6 is crooked downward in the exterior of the resin seal package 20, Furthermore, are 
crooked in a level outside direction, and it is formed in the Galle wing shape and each outer part 9 
of the radiation fin 8 of a couple is crooked upward in the exterior of the resin seal package 20, 
Furthermore, it is crooked in level inboard, and it is arranged so that it may lap in plane view with a 
crevice [ above the resin sea! package 20 ] mutually. 

[001 8]The manufacturing method of low-fever resistance type SOP-IC which starts hereafter said 
composition which is one working example of the manufacturing method of the semiconductor 
device concerning this invention is explained. Composition of said low-fever resistance type SOP- 
IC is further clarified by this explanation. 

[0019]In the manufacturing method of low-fever resistance type SOP-IC concerning this example, 
the multiple-string leadframe 1 constituted as shown in drawing 2 is manufactured. 
[0020]The sheet metal which consists of iron system materials, such as copper system (copper or its 
alloy) materials, such as phosphor bronze and oxygen free copper, or covar, 42 alloys, is used, and 
integral moulding of this multiple-string leadframe 1 is carried out by suitable means, such as 
punching press working of sheet metal or etching processing. Two or more unit leadframes 2 are 
installed in the transverse direction by one row side by side at this multiple-string leadframe I. 
However, as for the multiple-string leadframe 1, only one unit is illustrated. 
[0021]The unit leadframe 2 is provided with one pair of outer frame 3 by which the tooling holes 3a 
are established, and both the outer frames 3 and 3 are installed in a parallel series at the 
predetermined intervals, respectively. In each unit leadframe 2, among both outer frames 3 and 3, 
Tiber 4 of a couple is mutually parallel to the dam member 5 and the outside of a couple, and it is 
allotted so that it may become an outer frame and a right angle, and lifting and holding are carried 
out in one. The lead 6 of two or more is allotted to a longitudinal direction at equal intervals by the 
dam member 5, and it is mutually parallel to it, and it protrudes in one so that it may intersect 
perpendicularly with the dam member 5. By being allotted so that the long side of both tabs which 
carry out the postscript of the tip may be approached, respectively and this may be surrounded, the 
inner end of each lead 6 constitutes the inner part 6a, respectively. On the other hand, the tip is 
connected to Tiber 4 in one, and the outside extension of each lead 6 constitutes the outer part 6b, 
respectively. And the portion during the adjacent lead 6 and 6 in the dam member 5 constitutes 
substantially the dam 5a which dams up the flow of resin at the time of package shaping mentioned 



later, 

[0022]The radiation fins 8 and 8 of a couple are arranged on both dam members 5 and 5 in the 
center section of the length direction, and it protrudes respectively in one so that it may intersect 
perpendicularly with the dam members 5 and 5. Between the inner ends of both the radiation fins 8 
and 8, the tab 7 formed in the plate shape of an approximately rectangle is connected in one, and 
lifting and holding are carried out. On the other hand, as for the outside extension of both the 
radiation fins 8 and 8, the tip has extended outside Tiber 4. 
This portion constitutes the outer part 9 substantially, respectively, 

[0023]The rugged surface part 10 is allotted to the surface and rear surface of both the radiation fins 
8 and 8, respectively so that it may cross in the direction which intersects perpendicularly with a 
radiation fin in the end of tab slippage to the dam member 5, and it is formed in it by suitable 
means, such as a coining process (coining) or etching processing. 
[0024]The slit 1 1 of 1 set of couple is allotted to the end of tab slippage by the both-ends 
neighborhood of both the radiation fins 8 and 8 to the dam member 5, respectively, and is 
established in one. Only a suitable interval is estranged mutually, and both the slits 1 1 and 1 3 are 
allocated in parallel, and are formed in the rectangular shape of the size with which resin is certainly 
filled up in the forming cycle of the resin seal package mentioned later, respectively. That is, the 
resin filling portion 11 A is substantially constituted by this slit 11. 

[0025]The tab 7 is being moved back in the pellet thickness part grade and the direction of a rear 
face which carry out a postscript rather than the field of lead 6 group (what is called tab lowering). 
[0026]Next, pellet bonding work, then wire bonding work will be done for every unit leadframe by 
the multiple-string leadframe constituted as mentioned above, and an assembly as shown in drawing 
3_will be manufactured by these work. By carrying out pitch feed of the multiple-string leadframe to 
a transverse direction, these bonding work is done one by one for every unit leadframe. 
[0027]First, the pellet 15 as a semiconductor integrated circuit element which had the integrated 
circuit (not shown) of a bipolar form made by pellet bonding work in what is called a previous 
process in the manufacturing process of a semiconductor device, It is allotted to the approximately 
center part on the tab 7 in each unit leadframe 2, and suitable bonding agents, such as silver paste, 
adhere via the bonding layer 14 formed by the pellet bonding apparatus (not shown) used. 
[0028]Between the electrode pad 16 of the pellet 15 by which bonding was carried out to the tab 7, 
and the inner part 6a of each lead 6 in each unit leadframe 2, and a copper system, a golden system, 
Or by using a wire bonding apparatus [ like an ultrasonic thermocompression bonding method ] (not 
shown) whose wire 18 which the material of an aluminum system is used and is formed is, bonding 
is carried out, respectively and the both ends are bridged. 

1 002 9] That is, two or more electrode pads 1 6 are arranged and formed in the outer periphery part in 
the upper surface of the pellet 15. These electrode pads 1 6 are arranged the lead group side edge 
neighborhood of the pellet 15, respectively. 

Bonding of these electrode pads 16 is carried out between the inner parts 6a of each lead 6, and the 
wire 1 8 is bridged between. 

Therefore, signal circuits in the integrated circuit of the pellet 15 will be electrically pulled out 
outside via the electrode pad 16. the wire 18, and the lead 6. 

[0030]Thus, the package group which carries out a resin seal for every unit leadframe has a transfer 
molding device as shown in drawing 4 used by a pellet and the multiple-string leadframe by which 
wire bonding was carried out, and simultaneous shaping is carried out about a unit leadframe group 
at it. 

[0031]The transfer molding device shown in drawing 4 is provided with the punch 31 and the 
bottom part 32 of a couple by which it is moid clamp carried out mutually with the cylinder device 
(not shown) etc, and to the mating face of the punch 31 and the bottom part 32 The punch cavity 
crevice 33a, The group recession is carried out by more than one, respectively so that the bottom 
part cavity crevice 33b may collaborate mutually and may form the cavity 33. When the multiple- 
string leadframe 1 concerning said composition is used and transfer moulding of the resin seal form 



package is carried out, each cavity 33 in the punch 31 and the bottom part 32 corresponds to the 
space between the dam members 5 and 5 of the couple in each unit leadframe 2, respectiveiy. 
[0Q32]The pot 34 is established by the mating face of the punch 3 1, and it is inserted in the pot 34 
so that the plunger 35 which moves with a cylinder device (not shown) can feed resin (henceforth 
resin) as a molding material. While the cull 36 is allotted and recessed by the opposed position with 
the pot 34 at the mating face of the bottom part 32, it is allotted radiately and recessed so that the 
runner 37 of two or more sections may connect with the pot 34, respectively. The other end of each 
runner 37 is connected to the bottom cavity crevice 33b, respectively, and it is formed in the 
terminal area so that the gate 38 may pour in resin into the cavity 33. a rectangle a little larger so 
that it may escape to the mating face of the bottom part 32 and the hollow 39 can escape the 
thickness of a leadframe than the outside of the multiple-string leadframe 1 — the thickness and 
abbreviation ~ it is recessed by the constant depth of the equal size. 

[0033]Next, the forming process of a resin seal package is explained about the case where the 
transfer molding device concerning said composition is used. 

[0034]At the time of transfer moulding, in the escape hollow 39 recessed by the bottom part 32, it is 
allotted and the multiple-string leadframe 1 concerning said composition is set so that the pellet 35 
in each unit leadframe 2 may be accommodated in each cavity 33, respectively. Then, it is mold 
clamp carried out of the punch 3 1 and the bottom part 32, and from the pot 34, the resin 40 is fed 
into each cavity 33 through the runner 37 and the gate 38 by the plunger 35. and it is pressed fit. 
[0035]if resin heat-hardens after pouring and the resin seal package 20 is fabricated, while the moid 
opening of the punch 3 1 and the bottom part 32 will be carried out, resin seal package 20 group is 
released from mold with an ejector pin (not shown). 

[0036]Thus, discharging of the multiple-string leadframe 1 which had package 20 group fabricated 
is carried out from the transfer molding device 30 as shown in drawing 5 and drawing 6 . And the 
resin seal of the inner part 6a and the wire 18 of some of tabs 7, radiation fins 8, the pellet 15, and 
the lead 6 wil l be carried out to the inside of the package 20 resin-molded in this way. In this state, 
the resin filling portion 1 3 A is substantially formed by filling up with resin in each slit 1 1. 
[QQ37]After the multiple-string leadframe which had the resin seal package fabricated as mentioned 
above passes through plating down stream processing, With or the lead and radiation-fm cutting 
device which are shown in drawing 8 one by one for every unit leadframe in the lead and the 
radiation-fin cutting forming cycle as shown in draw ing 7 before passing. After the outer frame 3, 
Tiber 4, and the dam 5a are separated, with the lead forming apparatus shown in drawing 9 . 
Curvature forming of the outer part 9 of the radiation fin 8 is carried out to specified shape by the 
radiation-fm molding equipment which curvature forming of the outer part 6b of the lead 6 is 
carried out to the Galle wing shape, and is shown in drawing 1 1 and drawing 12 . 
[0038]Next, drawing 7 - drawing 12 are made reference, and a lead and a radiation-fin cutting 
forming cycle are explained. 

[0039]The lead and the radiation-fm cutting molding equipment 50 which are used by this lead and 
a radiation-fin cutting forming cycle are provided with the feeder 51 as shown in drawing 7 . 
The feeder 51 is constituted so that stepping delivery of the multiple-string leadframe 1 as a work 
may be carried out to one way with the pitch corresponding to the unit leadframe 2 with an 
intermittent feed device (not shown). 

the multiple-string leadframe 1 by which the loader 52 is furnished to the end part (it is hereafter 
considered as a front end part.) of the feeder 51, and the loader 52 was accommodated in the rack 
etc, - the feeder 51 top -- addressing ******** to one sheet - it is constituted like, The lead and 
the radiation-fm cutting device 53 are furnished to the pars intermedia of the feeder 51, and this 
device is constituted as shown in drawing 8 . 

[0040]The lead forming apparatus 54 constituted as shown in drawing 9, and the radiation-fm 
molding equipment 100 constituted as shown in drawing 10 - drawing 1 1 are arranged and 
furnished to the side of the lead in the feeder 51, and the radiation-fm cutting device 53, 
Between a lead and the radiation-fm cutting device 53, and the lead forming apparatus 54, the hair 
drier 55, It is furnished so that IC part 57 as an intermediate product separated from the outer frame 



of the multiple-string leadframe 1 in the lead and the radiation-fin cutting device 53 may be held 
and it can transfer to the lead forming apparatus 54. 

The feeder 101 is allocated between the lead forming apparatus 54 and the radiation-fin molding 
equipment 100, 

[0041 jThe unloader 56 is furnished to the rear end part of the feeder 51, This unioader 56 is 
constituted so that the frame (frame) part 58 as residue parts of the multiple-string leadframe 1 from 
which IC part 57 was clipped in the lead and the radiation-fin cutting device 53 may be given one 
by one and may be discharged from the feeder 5 1 . 

[0042]The lead and the radiation-fin cutting device 53 which are shown in drawing 8 are provided 
with the upper part tie-down plate 60 and the bottom tie-down plate 70, and the upper part tie-down 
plate 60 by moving up and down with a cylinder device (not shown), It is constituted so that it may 
approach and desert to the bottom tie-down plate 70 fixed on the machine stool. The holders 61 and 
71 are attached to both the tie-down plates 60 and 70 fixed, respectively, and the alignment of upper 
part presser-foot type 62 and bottom presser-foot type 72 (it may be hereafter called the punch 62 
and the bottom part 72.) is mutually carried out to both the holders 61 and 71, and it is held, 
respectively. The punch 62 and the bottom part 72 are formed in the abbreviated channel die steel 
shape which will be in the state of inside doubling also mutually, respectively, and the punch 62 and 
the bottom part 72 by the rear parts 63 and 73 on either side. It is constituted so that the root part in 
the outer part 6b of the lead 6 and the outer part 9 of the radiation fin 8 may be pressed down from 
the upper and lower sides. Like the frame presser foot which carries out a postscript, the punch 62 is 
constituted so that independent suspension may be carried out by the guide 68 and the spring 69. 
[0043 ]To the upper part holder 6 1 , the punch 64 formed in approximately sinking comb shape (not 
shown) A couple, It is allotted so that it may correspond to the pitch of lead 6 group, and the width 
of the outer part 9 of the radiation fin 8 in right-and-left both the sides of the punch 62, It is fixed 
downward [ vertical ], and it is constituted so that the shearing edge 66 may be arranged on the edge 
in a sinking comb by the punch 64, it may collaborate with the shearing die which carries out a 
postscript in it and the outer frame 3, Tiber 4, and the dam 5a may be cut off. The frame presser foot 
67 fits into the guide 68 slidably, and is supported by the upper part holder 61, enabling free up- 
and-down motion, and the frame presser foot 67 is constituted so that independent suspension may 
be carried out in the state where it was always caudad energized by the spring 69. With this spring 
69, the frame presser foot 67 compresses the outer frame 3 of a leadframe, and Tiber 4 between the 
shearing die upper surfaces which carry out a postscript, and is pressed down. 
[0044]On the other hand, the shearing die 76 of a couple is arranged on the bottom part 72 by right- 
and-left both the sides of the rear part 73, and it is formed in the shape along the undersurface of 
lead shape, and the shearing die 76 is formed so that it may collaborate with the shearing edge 66 of 
said punch 64 and the outer frame 3, Tiber 4, and the dam 5a may be cut off. 
[0045]The lead forming apparatus 54 shown in drawing 9 is provided with the upper part tie-down 
plate 80 and the bottom tie-down plate 90, and by moving up and down with a cylinder device (not 
shown), the upper part tie-down plate 80 is constituted so that it may approach and desert to the 
bottom tie-down plate 90 fixed on the machine stool. The holders 81 and 91 are attached to both the 
tie-down plates 80 and 90 fixed, respectively, and the alignment of upper part presser-foot type 82 
and bottom presser-foot type 92 (it may be hereafter called the punch 82 and the bottom part 92.) is 
mutually carried out to both the holders 81 and 91, and it is held, respectively. The punch 82 and the 
bottom part 92 are formed in the abbreviated channel die steel shape which will be in the state of 
inside doubling also mutually, respectively, and the punch 82 and the bottom part 92 by the rear 
parts 83a and 83b on either side, and 93a and 93b. It is constituted so that the root part in the outer 
part 6b of the lead 6 may be pressed down from the upper and lower sides. The punch 82 is 
constituted so that independent suspension may be carried out by the guide 88 and the spring 89. 
[0046]It is allotted to the upper part holder 83 so that the forming punch 84 may correspond to the 
width of the pitch of lead 6 group in a couple and right-and-left both the sides of the punch 82, It is 

ii • a cal ], and this punch 84 is constituted so that it may collaborate with the 
forming die which carries out a postscript and curvature forming of the outer part 6b of the lead 6 



can be carried out to the Galle wing shape. The curved surface shape part 85 is formed in the inner 
shoulder which ****s to the outer part 6b of the punch 84 with suitable curvature. 
[0047]On the other hand, the forming die 94 of a couple is allotted to right-and-left both the sides of 
the rear part 93 by the bottom part 92, and is formed in it at the shape which imitates the Galle wing 
shape of the outer part 6b of each lead 6 after shaping, respectively. 

[G048]The alignment of upper part presser-foot type 310 and the bottom presser-foot type 120 
which are fixed on the machine stool is carried out mutually, and the radiation-fin molding 
equipment 100 shown in drawing 1 1 and drawing 12 is allocated. With upper part presser-foot type 
1 10 and bottom presser-foot type 120, the rear parts i 10a and 1 10b on either side, Although it is 
constituted so that the root part in the outer part 9 of the radiation fin 8 may be pressed down from 
the upper and lower sides by 120a and 120b, and upper part presser-foot type 1 10 is not illustrated, 
it is constituted like the lead forming apparatus shown in d rawing 9 so that up-and-down motion is 
possible. 

[0049]The bottom presser-foot boards 121 and 122 are formed in the both sides of bottom presser- 
foot type 320, respectively so that up-and-down motion is possible, as shown in drawing 1 1 . 
On both sides of upper part presser-foot type 3 30, further, outside, said bottom presser-foot boards 
121 and 122 are formed so that up-and-down motion of the roi ls 1 3 3 and 1 12 is possible 
respectively, 

By moving to a sliding direction, these rolls 1 1 1 and 1 12 are constituted so that curvature forming 
of the outer part 9 of the radiation fin 8 can be carried out right-angled on the basis of the bottom 
presser-foot boards 1 2 1 and 1 22. 

[0050]Rolls 1 13 and 3 14 with the another rolls 1 1 1 and 1 12 of said couple are formed in the both 
sides of upper part presser-foot type 1 1 0 so that up-and-down motion is possible, as shown in 
drawing 12 . These roils 1 33 and 1 14 comprise moving to a sliding direction so that curvature 
forming of the outer part 9 of the radiation fin 8 by which curvature forming was carried out can be 
carried out still more nearly right-angled with the rolls 1 1 1 and 112 of said couple upper part 
presser-foot type 1 10 and on the basis of the rear part of bottom presser-foot type 120. The window 
holes 123 and 124 are formed in both sides of the side which the outer part 9 of the radiation fin 8 
arranges, respectively so that the curvature forming part of the outer part 9 of the radiation fin 8 can 
be inserted in bottom presser-foot type 120. 

It has the space 125 inside so that said curvature forming part can furthermore be arranged. 

[005 1 ]Next, the operation about the lead concerning said composition and radiation-fm cutting 
molding equipment is explained. 

[0052]As mentioned above, the multiple-string leadframe I which solder plating processing was 
carried out or is not processed is accommodated in addressing to two or more sheets, a rack, etc., 
and is supplied to the loader 52 of a lead and the radiation-fin cutting molding equipment 50. The 
multiple-string leadframe 3 fed by the loader 52 is paid out of a rack etc. one by one on addressing 
to one sheet, and the feeder 51 with the loader 52, and goes. Addressing stepping delivery to 1 pitch 
of the multiple-string leadframe 1 paid out to the feeder 51 is carried out with the interval between 
the unit leadframes 2 and 2 by the feeder 51. 

[0053]And the unit leadframe 2 is supplied one by one to the multiple-string leadframe 1 by which 
stepping delivery is carried out in the feeder 51 top by a lead and the radiation-fin cutting device 53, 
and it goes. 

[0054]Here, the operation about a lead and a radiation-fin cutting device is explained. 
[0055]As the unit leadframe 2 drops the package 20 into the bottom part 72, it is set to a crevice by 
stepping delivery about the multiple-string leadframe 1, as shown in drawing 8 . Thereby, the lead 6 
and the Nemoto part in the outer parts 6b and 9 of the radiation fin 8 contact the rear part 73 of the 
bottom part 72. 

[0056]Next, if the upper part tie-down plate 60 descends with a cylinder device, the punch 62 and 
the frame presser foot 67 will double with the bottom part 72 according to the energizing force of 
the spring 69. Thereby, the lead 6 and the Nemoto part in the outer parts 6b and 9 of the radiation 



fin 8 are compressed and fixed between the rear part 63 of the punch 62, and the rear part 73 of the 
bottom part 72. The outer frame 3 and Tiber 4 are compressed and fixed between the frame presser 
foot 67 and the shearing die 76 upper surface. 

[Q057]Then, if the upper part tie-down plate 60 descends further and goes, the punch 64 will 
descend and it will go. Since the compression set of the spring 89 is carried out at this time as for 
the punch 62 and the frame presser foot 67, it is pressed by the bottom part 72 and the shearing die 
76. The outer frame 3, Tiber 4, and the dam 5a are separated from the lead 6 and the radiation fin 8 
with descent of the punch 64 by shearing by collaboration with the shearing edge 66 of the punch 
64, and the shearing die 76. 

[0058]After the punch 64 ends a predetermined stroke, the punch 64 goes up with the upper part tie- 
down plate 60, and is returned to the original waiting state. 

[Q059]In a lead and the radiation-fin cutting device 53, if cutting is completed and the upper part 
tie-down plate 60 goes up, 3C part 57 which is the intermediate product cut off from the outer frame 
3 of the multiple-string leadframe 1 will be transferred from on the bottom part 72 by the hair drier 
55 to up to the bottom part 92 in the lead forming apparatus 54. 

[Q060]If IC part 57 is transferred to the lead forming apparatus 54, stepping delivery of the 
multiple-string leadframe 1 will be carried out by 1 pitch of the unit leadframe 2 by the feeder 51, 
and cutting described above about the unit leadframe 2 of the next step will be carried out. 
[0061] Henceforth, cutting mentioned above about each unit leadframe 2 is repeated, and the 
multiple-string leadframe 1 goes. 

[0062]And the frame (frame) part 58 as residue of the multiple-string leadframe 1 which cutting 
about ail the unit lead frames 2 ended is taken down from on the feeder 51 in the unloader 56, and 
are collected at a predetermined place. 

[0063JIC part 57 supplied to the lead forming apparatus 54 has lead-forming work done by this lead 
forming apparatus on the other hand. 

[0064 [Subsequently, the operation about the lead forming apparatus 54 is explained. 
[0065] IC part 57 has the package 20 dropped into a crevice by the bottom part 92, and it is made 
and set as shown in drawing 9 . Thereby, the root part in the outer part 6b of the lead 6 contacts the 
rear parts 93b and 93a of the bottom part 92, respectively. 

[0066]Next, the upper part tie-down plate 80 descends with a cylinder device, and the punch 82 
doubles with the bottom part 92 according to the energizing force of the spring 89. Thereby, in 
between the rear parts 83a and 83b of the punch 82, and the rear parts 93a and 93b of the bottom 
part 92, the root part in the outer part 6b of the lead 6 as a flection is compressed, respectively, and 
is fixed. 

[0067]Then, if the upper part tie-down plate 80 descends further and goes, the punch 84 will 
descend and it will go. Since the compression set of the spring 89 is carried out at this time as for 
the punch 82, it is pressed by the bottom part 82. 

[0068]If the punch 84 descends to the forming die 94, by being pushed against the forming die 94 
with descent of the punch 84, the lead 6 will be crooked so that this forming die 94 may be imitated, 
and will be fabricated by the desired Galle wing shape. Thus, the outer part 6b of the lead 6 formed 
in the Gaile wing shape projects caudad very more slightly [ the undersurface (side principal surface 
with a field) ] than the package 20 undersurface. 

[0069]After the punch 84 ends a predetermined stroke, the punch 84 goes up and is returned to the 
original waiting state.Then, fabricated IC part 130 (refer to drawing 10 ) is removed from the bottom 
part 92, with the feeder 101, is fed by the radiation-fin molding equipment 100 with which a next 
process is carried out, and goes. 

[0070]As for IC part 130 sent to the radiation-fin molding equipment 100 by the feeder 101, 
curvature forming of the outer part 9 of the radiation fin 8 is carried out here. Hereafter, the 
operation about the radiation-fin molding equipment 100 is explained. 

[0071 ] IC part 130 as an intermediate product in which curvature forming of the outer part 6b of the 
lead 6 was carried out to the Galle wing shape at the aforementioned process is set to bottom 
presser- foot type 120 as shown in drawing 1 1 . Thereby, the root part in the outer part 9 of the 



radiation fin 8 contacts the rear parts 120a and 120b of the right and left of bottom presser-foot type 
320, respectively. 

[0072]Next, upper part presser-foot type 130 descends, and between the rear parts 1 30a and 1 10b of 
upper part presser-foot type 1 10, and the rear parts 120a and 320b of bottom presser-foot type 120, 
the root part in the outer part 9 of the radiation fin 8 as a flection is compressed, respectively, and is 
fixed. 

[0073]Then, the rolls 3 3 3 and 3 32 of a couple descend and it goes. Descent of both the rolls 1 3 1 
and 3 32 will carry out curvature forming of the outer part 9 of the radiation fin 8 with the rolls 1 1 1 
and 1 12 right-angled caudad considering the bottom presser-foot boards 121 and 322 arranged 
inside the rolls 1 1 1 and 1 12 as a reference point. 

[0074]Under the present circumstances, the position from the root part of the outer part 9 of the 
radiation fin 8 in the bottom presser-foot boards 121 and 122 on either side. Since the direction of 
the bottom presser-foot board [ on the other hand / (left-hand side) 1 123 is arranged in the distance 
position more distant than the bottom presser-foot board 122 of another side (right-hand side), 
difference of the position bent of each outer part 9 in the radiation fin 8 on either side is carried out. 
The outer part 9 of the radiation fin [ on the other hand / (left-hand side) ] 8 is crooked in the 
position further than the outer part 9 of the radiation fin 8 of another side (right-hand side) from a 
root part. 

[ 0075]After curvature forming with both the rolls 1 1 i and 1 1 2 finishes, the roils 1 1 1 and 1 12 on 
either side move to an upper prescribed position, and the bottom presser-foot boards 123 and 122 on 
either side stand by till the curvature forming of the following IC part while moving to a downward 
prescribed position. 

[0076]Then, the rolls 1 13 and 1 14 of couple with said another rolls 1 1 1 and 112 descend, and it 
goes as shown in drawing 32 . Descent of these rolls 3 3 3 and 114 will carry out curvature forming of 
the outer part 9 of the radiation fin 8 with the rol ls 1 13 and 1 14 right-angled caudad considering the 
rear part of upper part presser-foot type 1 10 and bottom presser-foot type 320 as a reference point. 
[0077] by the above, the outer part 9 of the radiation fin 8 of a couple is crooked from a root part, 
respectively — each curvature forming part -- the upper surface (in drawing 12, it arranges to the 
down side) of the resin seal package 20 of IC part 130 ~ a wrap - it is arranged so that it may be 
made like, a crevice may be opened mutually and it may lap in plane view. 
[0078]It means that low-fever resistance type SOP-3C21 which starts said composition as 
mentioned above was manufactured. 

[0079]Tn the printed-circuit board 22, low-fever resistance type SOP-IC21 concerning said 
composition is used, carrying out a surface mount as shown in drawing 1 and drawing 13 . 
[0080]That is, the land 23 is allotted to two rows so that more than one may correspond on the 
printed-circuit board 22 in the outer part 6b group of the lead 6 of low-fever resistance type SOP- 
IC21, it has solder material etc. used, and is formed in the Kodaira plate shape of an approximately 
rectangle. 

[008 3] When the surface mount of low-fever resistance type SOP-IC21 is carried out to this printed- 
circuit board 22, the outer part 6b group of the lead 6 of this SOP-3C21 has cream solder material 
(not shown) sandwiched by the land 23 on the printed-circuit board 22, and is contacted, 
respectively. Then, since the soldering part 25 will be formed between the outer part 6b group of a 
lead, and the land 23 by suitable means, such as refiow solder processing, if solidified after melting 
of the cream solder material is carried out, It is connected to the printed-circuit board 22 electrically 
and mechanically, and a surface mount will be carried out by low-fever resistance type SOP-IC21. 
[0082]Since bonding of the pellet 15 is directly carried out to the tab 7 which was united in the 
radiation fin 8 if the pellet 35 generates heat during operation in said mounted state, heat will be 
directly spread to the radiation fin 8, and will radiate heat effectively through the radiation fin 8. 
[0083]Here, the heat spread to the radiation fin 8 radiates heat from the pellet 1 5 to outer space 
through the outer part 9 of the radiation fin 8. And since the crevice is established between the outer 
parts 9 and 9 of the upper and lower sides arranged so that it may lap [ further / heat dissipation 



nature is good and / above the resin sea! package 20 ] mutually in plane view, since the heat sinking 
plane product of the outer part 9 of the radiation fin 8 is large, By carrying out air cooling of the 
outer part 9 of the upper portion of the resin seal package 20, heat dissipation nature improves 
further, 

[0G84]Since the interface of the radiation fin 8 and the resin seal package 20 becomes large when 
the radiation fin 8 projects in the exterior of the resin seal package 20 with a large opening on the 
other hand, the permeation possibil ity of the moisture from the interface increases, and it is possible 
that moisture resistance falls. 

[0085 jHowever, in this example, since it is formed so that the rugged surface part 10 may cross the 
radiation fin 8 in the inside of the resin seal package 20 to the radiation fin 8, a damp-proof fall will 
be controlled effectively. That is, it is because the leak path to the pellet 15 in the radiation fin 8 
becomes long by the rugged surface part 10. 

[0086]According to said working example, the following effect is acquired. 
** Since a heat sinking plane product can be enlarged by being arranged so that each outer part of 
two or more projected radiation fins may be crooked and it may lap mutually in plane view [ above 
a resin seal package ] from the side of the resin sea! package of a semiconductor device, heat 
dissipation nature can be made good. 

[0087]** Since air cooling of the outer part is carried out by establishing the crevice between the 
outer parts arranged so that it may lap mutually in plane view [ above the above-mentioned resin 
seal package ], heat dissipation nature is further made to fitness. 

[0088]** By the aforementioned **, it is low-fever resistance type and, moreover, the small 
semiconductor device of an outside can be obtained. 

[0089]** In the aforementioned **, since a radiation fin is formed in a tab at one and a separate part 
is not attached, it can manufacture cheaply. 

[0090] Drawing 14 and drawing 15 are what shows low-fever resistance type IC provided with the 
quad flat and the resin sea! package (QFP) which is working example 2 of this invention, Drawing 
14 is a top view of IC part BOA before curvature forming of the radiation fin is carried out, and 
drawing 15 is a front view showing QFP-IC 21 A which curvature forming of the outer part 9A of 
the radiation fin 8A in the IC part BOA was carried out, and was formed. 

1 0091] in this example 2, from four sides of the resin seal package 20, two or more outer parts 6b of 
a lead project, and are carried out, and the outer part 9A of the four radiation fins 8A is projected 
and made into the diagonal direction from four comers of the resin seal package 20, respectively. 
Each radiation fins 8 A are formed successively by four corners of the tab 7 in one, and the outer 
part 9A of each radiation fin 8A is provided with the square part 191 which makes the same size as 
the resin seal package 20 at the tip of the long and slender straight part 190. These square parts 191 
are formed so that the resin seal package 20 and symmetrical shape may be made to the straight line 
which makes the straight part 190 and a right angle. 

[0092]And curvature forming of the outer part 9A of each radiation fin 8A is carried out so that it 
may lap in plane view with a crevice in the upper portion of the resin seal package 20 mutually, 
respectively. Therefore, even if the pellet which adhered on the tab 7 during operation in the 
mounted state generates heat, that heat is spread by this QFP-IC 21 A from the tab 7 to the radiation 
fin 8A, and it radiates heat good to outer space from the outer part 9A of the radiation fin 8A 
arranged to the upper portion of the resin seal package 20. 

[0093] As for QFP-IC 21 A concerning this example 2, [ above the resin seal package 20 ], like said 
working example 1, since outer one 9A of the four radiation fins 8A laps mutually and is arranged 
by plane view, a heat sinking plane product becomes very large, therefore heat radiating ability 
becomes very large. 

[0094]Since the crevice is formed between the outer parts 9A arranged so that it may lap mutually 
in plane view [ above the resin sea! package 20 ], air cooling of the radiator will be carried out and 
heat dissipation nature improves further. 

[0095]Since it arranges so that the square part 191 of a form of the outer part 9A of the radiation fin 
8A arranged above the resin seal package 20 may correspond in the resin seal package 20 and plane 



view, small outside-ization can be attained. 

[Q096] Drawing 16 and [ray nj j Tare what shows SOP-IC which is working example 3 of this 
invention, The top view and drawing 17 (a) and (b) which drawing 16 shows IC part 1 30B before 
curvature forming of the radiation tin is carried out are the front view and side view showing SOP- 
IC 2 IB which curvature forming of outer one 9B of the radiation fin 8B in the IC part 130B was 
carried out, and was formed. 

[0097]in this example, from the both side surfaces which make the long side of the resin seal 
package 20 which makes rectangular form, two or more outer parts 6b of a lead project, and are 
carried out, and the outer part 9B of the radiation fin 8B is projected and made into the longitudinal 
direction, respectively from the both side surfaces which make the shorter side of the resin seal 
package 20. Each radiation fins 8B are formed successively by the tab 7 respectively in one, and the 
outer part 9B of each radiation fin 8B is provided with the rectangle part 193 which makes the same 
size as the resin seal package 20 following the narrow part 192. These rectangle parts 193 are 
formed so that the resin seal package 20 and symmetry may be made to the straight line of the short 
side direction of the resin seal package 20. 

[0098]And curvature forming of the outer part 9B of each radiation fin 8B is carried out so that it 
may lap in plane view with a crevice in the upper portion of the resin seal package 20 mutually, 
respectively. Therefore, even if the pellet which adhered on the tab 7 during operation in the 
mounted state also about this SOP-IC 21 B generates heat, The heat is spread from the tab 7 to the 
radiation fin 8B, and radiates heat good to outer space from the outer part 9B of the radiation fin 8B 
arranged to the upper portion of the resin seal package 20. This SOP-IC 2 IB will also demonstrate 
the same effect as above-mentioned QFP-IC 21 A. 

[0099] Drawing 18 and drawing 19 are what shows QFP-IC which is working example 4 of this 
invention, They are a top view in which drawing 18 shows IC part 130C before curvature forming 
of the radiation fin is carried out, and a front view in which the outer part 9C of the radiation fin [ in 
/ in drawing 19 / the IC part 330C ] 8C shows QFP-IC 21 C which curvature forming was carried 
out and was formed. 

[0100]In this example 4, from four sides of the resin seal package 20, the outer part 6b of the lead 
has projected two or more, and formed protruding of the radiation fin 8C is further carried out from 
four sides of the resin seal package 20, respectively. The four radiation fins 8C are formed 
successively by four corners of the tab 7 respectively in one. The straight parts 194 and 195 of the 
couple which has projected the outer part 9C of the radiation fin 8C outside the outer part 6b of a 
lead in parallel with outer one 6b of a lead in the both-sides position of the outer part 6b of a lead of 
two or more in the one side face of the resin seal package 20, It comprises the rectangle part 196 
connected between the tip parts of these straight parts, and it is provided so that it may surround 
outer one 6b of a lead of two or more in the straight parts 194 and 195 and the rectangle part 196. 
[0101] And in the side of the resin seal package 20, after it is crooked up, the outer part 9C of each 
radiation fin 8C is crooked in level inboard, and it is side view, and curvature forming is further 
carried out, respectively so that approximately KO type shape may be made. The upper bed side of 
the outer part 9C of these radiation fins 8C makes the upper surface and the same height position of 
the resin seal package 20, or is arranged at the position lower than the upper surface of the resin seal 
package 20. Therefore, since the overall height of QFP-IC does not become high, it is suitable when 
it desires a thin type. 

[01 02] Although the invention made by this invention person above was concretely explained based 
on working example, it cannot be overemphasized that it can change variously in the range which 
this invention is not limited to said working example, and does not deviate from the gist. 
[01031For example, although the above explanation explained the case where the invention mainly 
made by this invention person was applied to low-fever resistance type SOP-IC and QFP-IC used as 
the background which are fields of the invention, It is applicable to not the thing limited to it but 
low-fever resistance type SOJ-IC provided with small outline, J RIRJDDO, and a resin seal 
package, QFJ (PLCC), IC, etc. 
[01041 



[Effect of the Inventionjlt will be as follows if the effect acquired by the typical thing among the 
inventions indicated in an application concerned is explained briefly. 

[0105]Since a heat sinking plane product can be enlarged by being arranged so that each outer part 
of two or more projected radiation fins may be crooked and it may lap mutually in plane view [ 
above a resin seal package ] from the side of a resin seal package. It is small and the large 
semiconductor device of heat radiating ability can be obtained. 



[Translation done.] 



TECHNICAL FIELD 



[Industrial ApplicationjThis invention is used for the production technology of a semiconductor 
device, and the low-fever resistance type semiconductor device especially provided with the 
radiation fin, and relates to an effective thine. 
[0002] 

PRIOR ART 



[Description of the Prior Art] As art which raises the heat dissipation nature of a semiconductor 
device provided with the surface mount form package, conventionally, Nikkei McGraw-Hill, Inc. 
issue "Nikkei micro device September, 1989 item" There is art of attaching a heat spreader and an 
external radiation fin within and without a resin sea! package as a separate part as indicated without 
P91. 

[0003] However, this art becomes expensive in order to attach a separate part. 
[0004]Then, as a low-fever resistance type semiconductor device provided with the surface mount 
form package, for example as indicated to JP,S61 -152051, A, Two or more radiation fins are formed 
in one tab in one, a part of this radiation fin is the semiconductor device projected in the exterior of 
the resin seal package, and while the lobe of said radiation fin is formed broadly, there are some by 
which curvature forming is carried out to the Galle wing shape. 

EFFECT OF THE INVENTION 



[Effect of the Inventionjlt will be as follows if the effect acquired by the typical thing among the 
inventions indicated in an application concerned is explained briefly, 

[0305]Since a heat sinking plane product can be enlarged by being arranged so that each outer part 
of two or more projected radiation fins may be crooked and it may lap mutually in plane view [ 
above a resin seal package ] from the side of a resin seal package. It is small and the large 
semiconductor device of heat radiating ability can be obtained. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the thing of the above-mentioned structure, 
if the miniaturization of the outside of a semiconductor device is attained, heat radiating ability is 
restricted and it can approve only to predetermined electric power correspondence. 
[0006]The purpose of this invention is to aim at miniaturization of the outside of a semiconductor 
device, and improvement in low-fever resistance ratio. 

[0007]The other purposes and the new feature will become clear from description and the 
accompanying drawing of this Description along [ said ] this invention. 



MEANS 



[Means for Solving the ProblemJIt will be as follows if an outline of a typical thing is explained 
among inventions indicated in an application concerned. 

[0009]Namely, a tab with which bonding of the semiconductor pellet is carried out and two or more 
leads electrically connected to a semiconductor pellet, respectively, In a semiconductor device 
provided with two or more radiation fins connected with said tab, and a package which carries out 
the resin seal of a tab, a pellet, a part of each lead, and a part of each radiation fin, It is arranged so 
that each outer part of two or more of said projected radiation fins may be crooked and it may lap 
mutually in plane view [ above said resin seal package ] from the side of said resin seal package. 

OPERATION 



[Function] According to the above mentioned means, even if the pellet which adhered on the tab 
generates heat, the heat is spread from a tab to a radiation fin, and radiates heat good to outer space 
from the outer part of the radiation fin arranged at the upper portion of a resin sea! package. And 
since it is arranged so that the outer part of two or more radiation fins may lap mutually in plane 
view in the upper portion of a resin seal in this case, a heat sinking plane product is made to a big 
thing, and heat radiating ability can be enlarged. Since the outside dimension as the whole 
semiconductor device does not become large, it is small and the large semiconductor device of heat 
radiating ability can be obtained. 

EXAMPLE 



[ExampieJThe perspective view, drawing 2 - drawing 1 9 in which the mounted state of the low- 
fever resistance type semiconductor device whose drawing 1 is one working example of this 
invention is shown are each explanatory view explaining the manufacturing method. 
[0012]In this example, the low-fever resistance type semiconductor device concerning this 
invention is constituted as a low-fever resistance type semiconductor integrated circuit device 
(henceforth low-fever resistance type SOP-IC) provided with the small outline package. While the 
tab 7 currently formed in the plate shape of an approximately rectangle and the inner part 6a 
approach the long side of both tabs 7, respectively and are radiately allocated in it, this low-fever 
resistance type SOP-IC2I, The outer part 6b currently formed successively by each inner part 6a 
respectively in one is provided with the lead 6 of two or more which is projected in the side by the 
side of the shorter side of the tab 7, respectively, and is crooked in the Galle wing shape. 
The radiation fins 8 and 8 of the couple currently formed in rectangular plate shape are arranged on 
both shorter sides by the tab 7, respectively, and are formed successively in one. 

[0013]The radiation fin 8 is arranged so that the projecting end part may be located in the center 
section in the sequence of the outer part 6b of the lead 6, and it is projected to the method of 
outside, and the projecting end part of the radiation fin 8 constitutes the outer part 9 substantially. 
These outer parts 9 are provided with a little larger width than the shorter side of the tab 7, and 
length is provided with length a little longer than the long side of the tab 7. Curvature forming of 
the outer part 9 of these radiation fins 8 is carried out to the upper part and the method of water 
Hiranai, respectively, and it is arranged so that it may lap in plane view with a crevice [ above the 
resin seal package 20 j mutually. 

[001 4] It is al lotted to the surface and rear surface of the radiation fin 8 so that the rugged surface 
part 10 may cross in the direction which intersects perpendicularly with a radiation fin in a coupling 
end with the tab 7, and it is formed in it by suitable means, such as a coining process (coining) or 
etching processing. 

[001 5]The both-ends neighborhood of the radiation fin 8, the slits 1 1 and 1 1 of 1 set of couple are 



allotted to a coupling end with the tab 7, respectively, and are ****(ed) by rectangular shape in one. 
Only a suitable interval is estranged mutually, both the slits 1 1 and 1 1 are allocated in parallel, and 
the resin fi lling portion 1 1 A is substantially constituted by filling up with molding resin of the resin 
seal package 20. 

[0016]On the tab 7, bonding of the pellet 15 which had the integrated circuit made is carried out by 

the suitable means, and two or more electrode pads 16 are arranged on approximately annular, and 

are formed in the outer periphery part in the upper surface of the pellet 15, These electrode pads 16 

are arranged the lead 6 group side edge neighborhood of the pellet 15, respectively. 

Between the inner parts 6a of each lead 6, bond ing of the wire 18 is carried out to these, and it is 

bridged. 

Therefore, signal circuits in the integrated circuit of the pellet 15 are electrically pulled out outside 
via the pad 16, the wire 18, and the lead 6. 

[00 17] And this low-fever resistance type SOP-IC21 is provided with the resin seal package 20 by 
which resin was used and integral moulding was carried out to the flatbed shape of the 
approximately rectangle with the transfer molding method etc., The non-hermetic seal of said tab 7, 
the inner part 6a of the lead 6, some radiation fins 8, the pellet 15, and the wire 18 is carried out 
with this resin seal package 20. Namely, the outer part 6b group of the lead 6 is projected, 
respectively from the side by the side of both the long sides in the resin seal package 20, and, as for 
the radiation fin 8, the outer part 9 is projected to the center section of the outer part 6b array of the 
lead 6 in the side by the side of both the long sides of the resin seal package 20. And the outer part 
6b of the lead 6 is crooked downward in the exterior of the resin seal package 20, Furthermore, are 
crooked in a level outside direction, and it is formed in the Galle wing shape and each outer part 9 
of the radiation fin 8 of a couple is crooked upward in the exterior of the resin seal package 20, 
Furthermore, it is crooked in level inboard, and it is arranged so that it may lap in plane view with a 
crevice [ above the resin seal package 20 ] mutually. 

[00 1 8]The manufacturing method of low-fever resistance type SOP-IC which starts hereafter said 
composition which is one working example of the manufacturing method of the semiconductor 
device concerning this invention is explained. Composition of said low-fever resistance type SOP- 
IC is further clarified by this explanation. 

[00 1 9] In the manufacturing method of low-fever resistance type SOP-IC concerning this example, 
the multiple-string leadframe 3 constituted as sh wn in dj swing I w manufa tui J 
[0020]The sheet metal which consists of iron system materials, such as copper system (copper or its 
alloy) materials, such as phosphor bronze and oxygen free copper, or covar, 42 alloys, is used, and 
integral moulding of this multiple-string leadframe 1 is carried out by suitable means, such as 
punching press working of sheet metal or etching processing. Two or more unit lead frames 2 are 
installed in the transverse direction by one row side by side at this multiple-string leadframe 1. 
However, as for the multiple-string leadframe 1, only one unit is illustrated. 

[0021]The unit leadframe 2 is provided with one pair of outer frame 3 by which the tooling holes 3a 
are established, and both the outer frames 3 and 3 are installed in a parallel series at the 
predetermined intervals, respectively. In each unit leadframe 2, among both outer frames 3 and 3, 
Tiber 4 of a couple is mutually parallel to the dam member 5 and the outside of a couple, and it is 
allotted so that it may become an outer frame and a right angle, and lifting and holding are carried 
out in one. The lead 6 of two or more is allotted to a longitudinal direction at equal intervals by the 
dam member 5, and it is mutually parallel to it, and it protrudes in one so that it may intersect 
perpendicularly with the dam member 5. By being allotted so that the long side of both tabs which 
carry out the postscript of the tip may be approached, respectively and this may be surrounded, the 
inner end of each lead 6 constitutes the inner part 6a, respectively. On the other hand, the tip is 
connected to Tiber 4 in one, and the outside extension of each lead 6 constitutes the outer part 6b, 
respectively. And the portion during the adjacent lead 6 and 6 in the dam member 5 constitutes 
substantially the dam 5a which dams up the flow of resin at the time of package shaping mentioned 
later. 

[0022]The radiation fins 8 and 8 of a couple are arranged on both dam members 5 and 5 in the 



center section of the length direction, and it protrudes respectively in one so that it may intersect 
perpendicularly with the dam members 5 and 5. Between the inner ends of both the radiation fins 8 
and 8, the tab 7 formed in the plate shape of an approximately rectangle is connected in one, and 
lifting and holding are carried out, On the other hand, as for the outside extension of both the 
radiation fins 8 and 8, the tip has extended outside Tiber 4. 
This portion constitutes the outer part 9 substantially, respectively. 

[0023]The rugged surface part 10 is allotted to the surface and rear surface of both the radiation fins 
8 and 8, respectively so that it may cross in the direction which intersects perpendicularly with a 
radiation fin in the end of tab slippage to the dam member 5, and it is formed in it by suitable 
means, such as a coining process (coining) or etching processing. 
[0024]The slit 1 i of 1 set of couple is allotted to the end of tab slippage by the both-ends 
neighborhood of both the radiation fins 8 and 8 to the dam member 5, respectively, and is 
established in one. Only a suitable interval is estranged mutually, and both the slits 1 1 and 1 1 are 
allocated in parallel, and are formed in the rectangular shape of the size with which resin is certainly 
filled up in the forming cycle of the resin seal package mentioned later, respectively. That is, the 
resin filling portion 1 1A is substantially constituted by this slit 1 i. 

[G025]The tab 7 is being moved back in the pellet thickness part grade and the direction of a rear 
face which carry out a postscript rather than the field of lead 6 group (what is called tab lowering). 
[0026]Next, pellet bonding work, then wire bonding work will be done for every unit leadframe by 
the multiple-string leadframe constituted as mentioned above, and an assembly as shown in drawing. 
3_will be manufactured by these work. By carrying out pitch feed of the multiple-string leadframe to 
a transverse direction, these bonding work is done one by one for every unit leadframe. 
[0027]First, the pellet ! 5 as a semiconductor integrated circuit element which had the integrated 
circuit (not shown) of a bipolar form made by pellet bonding work in what is called a previous 
process in the manufacturing process of a semiconductor device, It is allotted to the approximately 
center part on the tab 7 in each unit leadframe 2, and suitable bonding agents, such as silver paste, 
adhere via the bonding layer 14 formed by the pellet bonding apparatus (not shown) used. 
[0028]Between the electrode pad 16 of the pellet 15 by which bonding was carried out to the tab 7, 
and the inner part 6a of each lead 6 in each unit leadframe 2, and a copper system, a golden system, 
Or by using a wire bonding apparatus [ like an ultrasonic thermocompression bonding method ] (not 
shown) whose wire 18 which the material of an aluminum system is used and is formed is, bonding 
is carried out, respectively and the both ends are bridged. 

[0029]That is, two or more electrode pads 16 are arranged and formed in the outer periphery part in 
the upper surface of the pellet 15. These electrode pads 16 are arranged the lead group side edge 
neighborhood of the pellet 15, respectively, 

Bonding of these electrode pads 16 is carried out between the inner parts 6a of each lead 6, and the 
wire 18 is bridged between. 

Therefore, signal circuits in the integrated circuit of the pellet 15 will be electrically pulled out 
outside via the electrode pad 16, the wire 18, and the lead 6. 

[003G]Thus, the package group which carries out a resin seal for every unit leadframe has a transfer 
molding device as shown in drawing 4 used by a pellet and the multiple-string leadframe by which 
wire bonding was carried out, and simultaneous shaping is carried out about a unit leadframe group 
at it. 

[G031]The transfer molding device shown in drawing 4 is provided with the punch 31 and the 
bottom part 32 of a couple by which it is mold clamp carried out mutually with the cylinder device 
(not shown) etc., and to the mating face of the punch 3 1 and the bottom part 32 The punch cavity 
crevice 33a, The group recession is carried out by more than one, respectively so that the bottom 
part cavity crevice 33b may collaborate mutually and may form the cavity 33. When the multiple- 
string leadframe 1 concerning said composition is used and transfer moulding of the resin seal form 
package is carried out, each cavity 33 in the punch 31 and the bottom part 32 corresponds to the 
space between the dam members 5 and 5 of the couple in each unit leadframe 2, respectively. 



[0032]The pot 34 is established by the mating face of the punch 31, and it is inserted in the pot 34 
so that the plunger 35 which moves with a cylinder device (not shown) can feed resin (henceforth 
resin) as a molding material. While the cull 36 is allotted and recessed by the opposed position with 
the pot 34 at the mating face of the bottom part 32, it is allotted radiately and recessed so that the 
runner 37 of two or more sections may connect with the pot 34, respectively. The other end of each 
runner 37 is connected to the bottom cavity crevice 33b, respectively, and it is formed in the 
terminal area so that the gate 38 may pour in resin into the cavity 33. a rectangle a little larger so 
that it may escape to the mating face of the bottom part 32 and the hollow 39 can escape the 
thickness of a leadframe than the outside of the multiple-string ieadframe 1 — the thickness and 
abbreviation - it is recessed by the constant depth of the equal size. 

[0033]Next, the forming process of a resin seal package is explained about the case where the 
transfer molding device concerning said composition is used. 

[0034]At the time of transfer moulding, in the escape hollow 39 recessed by the bottom part 32, it is 
allotted and the multiple-string leadframe 1 concerning said composition is set so that the pellet 15 
in each unit leadframe 2 may be accommodated in each cavity 33, respectively. Then, it is mold 
clamp carried out of the punch 31 and the bottom part 32, and from the pot 34, the resin 40 is fed 
into each cavity 33 through the runner 37 and the gate 38 by the plunger 35, and it is pressed fit. 
[0035]If resin heat-hardens after pouring and the resin seal package 20 is fabricated, while the mold 
opening of the punch 31 and the bottom part 32 will be carried out, resin seal package 20 group is 
released from mold with an ejector pin (not shown). 

[0036]Thus, discharging of the multiple-string leadframe 1 which had package 20 group fabricated 
is carried out from the transfer molding device 30 as shown in drawin g 5 and drawing 6 . And the 
resin seal of the inner part 6a and the wire 18 of some of tabs 7, radiation fins 8, the pellet 15, and 
the lead 6 will be carried out to the inside of the package 20 resin-molded in this way. In this state, 
the resin filling portion 1 1 A is substantially formed by filling up with resin in each slit 11. 
[0037]After the multiple-string leadframe which had the resin seal package fabricated as mentioned 
above passes through plating down stream processing, With or the lead and radiation-fin cutting 
device which are shown in dra wing 8 one by one for every unit leadframe in the lead and the 
radiation-fin cutting forming cycle as shown in drawing 7 before passing. After the outer frame 3, 
Tiber 4, and the dam 5a are separated, with the lead forming apparatus shown in dra win g 9 . 
Curvature forming of the outer part 9 of the radiation fin 8 is carried out to specified shape by the 
radiation-fin molding equipment which curvature forming of the outer part 6b of the lead 6 is 
carried out to the Galle wing shape, and is shown in drawing 1 1 and drawing 12 . 
[0038]Next, drawing 7 - drawing 12 are made reference, and a lead and a radiation-fin cutting 
forming cycle are explained. 

[0039]The lead and the radiation-fin cutting molding equipment 50 which are used by this lead and 
a radiation-fin cutting forming cycle are provided with the feeder 51 as shown in drawing 7 . 
The feeder 51 is constituted so that stepping delivery of the multiple-string leadframe 1 as a work 
may be carried out to one way with the pitch corresponding to the unit leadframe 2 with an 
intermittent feed device (not shown). 

the multiple-string leadframe 1 by which the loader 52 is furnished to the end part (it is hereafter 
considered as a front end part.) of the feeder 51, and the loader 52 was accommodated in the rack 
etc. -- the feeder 51 top -- addressing ******** to one sheet -- it is constituted like. The lead and 
the radiation-fin cutting device 53 are furnished to the pars intermedia of the feeder 51, and this 
device is constituted as shown in drawing 8 , 

[0040]The lead forming apparatus 54 constituted as shown in drawing 9 . and the radiation-fin 
molding equipment 100 constituted as shown in drawing 1 0 - drawing 1 1 are arranged and 
furnished to the side of the lead in the feeder 51, and the radiation-fin cutting device 53. 
Between a lead and the radiation-fin cutting device 53, and the lead forming apparatus 54, the hair 
drier 55, It is furnished so that 1C part 57 as an intermediate product separated from the outer frame 
of the multiple-string leadframe 1 in the lead and the radiation-fin cutting device 53 may be held 
and it can transfer to the lead forming apparatus 54. 



The feeder 101 is aiiocated between the lead forming apparatus 54 and the radiation-fin molding 
equipment iOO. 

[0041]The unloader 56 is furnished to the rear end part of the feeder 53, This unioader 56 is 
constituted so that the frame (frame) part 58 as residue parts of the multiple-string leadframe 1 from 
which IC part 57 was clipped in the lead and the radiation-fin cutting device 53 may be given one 
by one and may be discharged from the feeder 5 1 . 

[0042]The lead and the radiation-fin cutting device 53 which are shown in drawing 8 are provided 
with the upper part tie-down plate 60 and the bottom tie-down plate 70, and the upper part tie-down 
plate 60 by moving up and down with a cylinder device (not shown), It is constituted so that it may 
approach and desert to the bottom tie-down plate 70 fixed on the machine stooi. The holders 63 and 
71 are attached to both the tie-down plates 60 and 70 fixed, respectively, and the alignment of upper 
part presser-foot type 62 and bottom presser-foot type 72 (it may be hereafter called the punch 62 
and the bottom part 72.) is mutually carried out to both the holders 61 and 71 , and it is held, 
respectively. The punch 62 and the bottom part 72 are formed in the abbreviated channel die steel 
shape which will be in the state of inside doubling also mutually, respectively, and the punch 62 and 
the bottom part 72 by the rear parts 63 and 73 on either side. It is constituted so that the root part in 
the outer part 6b of the lead 6 and the outer part 9 of the radiation fin 8 may be pressed down from 
the upper and lower sides. Like the frame presser foot which carries out a postscript, the punch 62 is 
constituted so that independent suspension may be carried out by the guide 68 and the spring 69. 
[0043]To the upper part holder 61, the punch 64 formed in approximately sinking comb shape (not 
shown) A couple, It is allotted so that it may correspond to the pitch of lead 6 group, and the width 
of the outer part 9 of the radiation fin 8 in right-and-left both the sides of the punch 62, It is fixed 
downward [ vertical ], and it is constituted so that the shearing edge 66 may be arranged on the edge 
in a sinking comb by the punch 64, it may collaborate with the shearing die which carries out a 
postscript in it and the outer frame 3, Tiber 4, and the dam 5a may be cut off. The frame presser foot 
67 fits into the guide 68 slidably, and is supported by the upper part holder 61, enabling free up- 
and-down motion, and the frame presser foot 67 is constituted so that independent suspension may 
be carried out in the state where it was always caudad energized by the spring 69. With this spring 
69, the frame presser foot 67 compresses the outer frame 3 of a leadframe, and Tiber 4 between the 
shearing die upper surfaces which carry out a postscript, and is pressed down. 
[0044]On the other hand, the shearing die 76 of a couple is arranged on the bottom part 72 by right- 
and-left both the sides of the rear part 73, and it is formed in the shape along the undersurface of 
lead shape, and the shearing die 76 is formed so that it may collaborate with the shearing edge 66 of 
said punch 64 and the outer frame 3, Tiber 4, and the dam 5a may be cut off. 
[0045]The lead forming apparatus 54 shown in drawing 9 is provided with the upper part tie-down 
plate 80 and the bottom tie-down plate 90, and by moving up and down with a cylinder device (not 
shown), the upper part tie-down plate 80 is constituted so that it may approach and desert to the 
bottom tie-down plate 90 fixed on the machine stool. The holders 83 and 91 are attached to both the 
tie-down plates 80 and 90 fixed, respectively, and the alignment of upper part presser-foot type 82 
and bottom presser-foot type 92 (it may be hereafter called the punch 82 and the bottom part 92.) is 
mutually carried out to both the holders 81 and 93, and it is held, respectively. The punch 82 and the 
bottom part 92 are formed in the abbreviated channel die steel shape which will be in the state of 
inside doubling also mutually, respectively, and the punch 82 and the bottom part 92 by the rear 
parts 83a and 83b on either side, and 93a and 93b. It is constituted so that the root part in the outer 
part 6b of the lead 6 may be pressed down from the upper and lower sides. The punch 82 is 
constituted so that independent suspension may be carried out by the guide 88 and the spring 89. 
[0046]It is allotted to the upper part holder 81 so that the forming punch 84 may correspond to the 
width of the pitch of lead 6 group in a couple and right-and-left both the sides of the punch 82, It is 
fixed downward [ vertical ], and this punch 84 is constituted so that it may collaborate with the 
forming die which carries out a postscript and curvature forming of the outer part 6b of the lead 6 
can be carried out to the Galle wing shape. The curved surface shape part 85 is formed in the inner 
shoulder which ****s to the outer part 6b of the punch 84 with suitable curvature. 



[0047]On the other hand, the forming die 94 of a couple is allotted to right-and-left both the sides of 
the rear part 93 by the bottom part 92, and is formed in it at the shape which imitates the Gaile wing 
shape of the outer part 6b of each lead 6 after shaping, respectively, 

[0048]The alignment of upper part presser-foot type 110 and the bottom presser-foot type 120 
which are fixed on the machirse stool is carried out mutually, and the radiation-fin molding 
equipment 100 shown in drawing 1 1 and drawing 12 is allocated. With upper part presser-foot type 
1 10 and bottom presser-foot type 120, the rear parts 1 10a and 1 10b on either side, Although it is 
constituted so that the root part in the outer part 9 of the radiation fin 8 may be pressed down from 
the upper and lower sides by 120a and 120b, and upper part presser-foot type 1 10 is not illustrated, 
it is constituted like the lead forming apparatus shown in drawing 9 so that up-and-down motion is 
possible. 

[0049]The bottom presser-foot boards 121 and 122 are formed in the both sides of bottom presser- 
foot type 120, respectively so that up-and-down motion is possible, as shown in drawing 1 1 . 
On both sides of upper part presser-foot type 110, further, outside, said bottom presser-foot boards 
121 and 122 are formed so that up-and-down motion of the rolls 1 11 and 112 is possible 
respectively. 

By moving to a sliding direction, these rolls 1 1 1 and 1 12 are constituted so thai curvature forming 
of the outer part 9 of the radiation fin 8 can be carried out right-angled on the basis of the bottom 
presser-foot boards 1 2 1 and 1 22. 

[0050]Rolls 1 13 and 1 14 with the another rolls 1 1 ! and 1 12 of said couple are formed in the both 
sides of upper part presser-foot type 1 10 so that up-and-down motion is possible, as shown in 
drawing 12. These rolls 113 and 1 14 comprise moving to a sliding direction so that curvature 
forming of the outer part 9 of the radiation fin 8 by which curvature forming was carried out can be 
carried out still more nearly right-angled with the rolls 111 and 1 12 of said couple upper part 
presser-foot type 1 10 and on the basis of the rear part of bottom presser-foot type 320. The window 
holes 123 and 124 are formed in both sides of the side which the outer part 9 of the radiation fin 8 
arranges, respectively so that the curvature forming part of the outer part 9 of the radiation fin 8 can 
be inserted in bottom presser-foot type 120. 

it has the space 125 inside so that said curvature forming part can furthermore be arranged. 

[0051]Next, the operation about the lead concerning said composition and radiation-fin cutting 
molding equipment is explained. 

[0052]As mentioned above, the multiple-string ieadframe 1 which solder plating processing was 
carried out or is not processed is accommodated in addressing to two or more sheets, a rack, etc., 
and is supplied to the loader 52 of a lead and the radiation-fin cutting molding equipment 50. The 
multiple-string Ieadframe 1 fed by the loader 52 is paid out of a rack etc. one by one on addressing 
to one sheet, and the feeder 51 with the loader 52, and goes. Addressing stepping delivery to 1 pitch 
of the multiple-string ieadframe 1 paid out to the feeder 51 is carried out with the interval between 
the unit leadframes 2 and 2 by the feeder 5 1 . 

[0053]And the unit ieadframe 2 is supplied one by one to the multiple-string Ieadframe 1 by which 
stepping delivery is carried out in the feeder 51 top by a lead and the radiation-fin cutting device 53, 
and it goes. 

[0054]Here, the operation about a lead and a radiation-fin cutting device is explained. 
[0055]As the unit ieadframe 2 drops the package 20 into the bottom part 72, it is set to a crevice by 
stepping delivery about the multiple-siring Ieadframe 1, as shown in drawing 8 . Thereby, the lead 6 
and the Nemoto part in the outer parts 6b and 9 of the radiation fin 8 contact the rear part 73 of the 
bottom part 72. 

[0056jNext, if the upper part iie-down plate 60 descends with a cylinder device, the punch 62 and 
the frame presser foot 67 will double with the bottom part 72 according to the energizing force of 
the spring 69. Thereby, the lead 6 and the Nemoto part in the outer parts 6b and 9 of the radiation 
fin 8 are compressed and fixed between the rear part 63 of the punch 62, and the rear part 73 of the 
bottom part 72. The outer frame 3 and Tiber 4 are compressed and fixed between the frame presser 



foot 67 and the shearing die 76 upper surface. 

[0057]Then, if the upper part tie-down plate 60 descends further and goes, the punch 64 will 
descend and it will go. Since the compression set of the spring 89 is carried out at this time as for 
the punch 62 and the frame presser foot 67, it is pressed by the bottom part 72 and the shearing die 
76. The outer frame 3, Tiber 4, and the dam 5a are separated from the lead 6 and the radiation fin 8 
with descent of the punch 64 by shearing by collaboration with the shearing edge 66 of the punch 
64, and the shearing die 76. 

[005 8] After the punch 64 ends a predetermined stroke, the punch 64 goes up with the upper part tie- 
down plate 60, and is returned to the original waiting state. 

[0059]ln a lead and the radiation-fin cutting device 53, if cutting is completed and the upper part 
tie-down plate 60 goes up, IC part 57 which is the intermediate product cut off from the outer frame 
3 of the multiple-string leadframe 1 will be transferred from on the bottom part 72 by the hair drier 
55 to up to the bottom part 92 in the lead forming apparatus 54. 

[0060]lf IC part 57 is transferred to the lead forming apparatus 54, stepping delivery of the 
multiple-string leadframe 1 will be carried out by I pitch of the unit leadframe 2 by the feeder 51, 
and cutting described above about the unit leadframe 2 of the next step will be carried out. 
[0061]Henceforth, cutting mentioned above about each unit leadframe 2 is repeated, and the 
multiple-string leadframe 1 goes. 

[0062]And the frame (frame) part 58 as residue of the multiple-string leadframe 1 which cutting 
about all the unit lead frames 2 ended is taken down from on the feeder 5 1 in the un loader 56, and 
are collected at a predetermined place. 

[0063 JIC part 57 supplied to the lead forming apparatus 54 has lead-forming work done by this lead 
forming apparatus on the other hand. 

1 0064 (Subsequently, the operation about the lead forming apparatus 54 is explained. 
[0065]IC part 57 has the package 20 dropped into a crevice by the bottom part 92, and it is made 
and set as shown in drawing 9 . Thereby, the root part in the outer part 6b of the lead 6 contacts the 
rear parts 93 b and 93 a of the bottom part 92, respectively. 

[0066]Next, the upper part tie-down plate 80 descends with a cylinder device, and the punch 82 
doubles with the bottom part 92 according to the energizing force of the spring 89. Thereby, in 
between the rear parts 83a and 83b of the punch 82, and the rear parts 93a and 93b of the bottom 
part 92, the root part in the outer part 6b of the lead 6 as a flection is compressed, respectively, and 
is fixed. 

[0067]Then, if the upper part tie-down plate 80 descends further and goes, the punch 84 will 
descend and it will go. Since the compression set of the spring 89 is carried out at this time as for 
the punch 82, it is pressed by the bottom part 82. 

1 0068]If the punch 84 descends to the forming die 94, by being pushed against the forming die 94 
with descent of the punch 84, the lead 6 will be crooked so that this forming die 94 may be imitated, 
and will be fabricated by the desired Galle wing shape. Thus, the outer part 6b of the lead 6 formed 
in the Galle wing shape projects caudad very more slightly [ the undersurface (side principal surface 
with a field) ] than the package 20 undersurface. 

[0069]After the punch 84 ends a predetermined stroke, the punch 84 goes up and is returned to the 
original waiting state.Then, fabricated IC part 130 (refer to drawing 30 ) is removed from the bottom 
part 92, with the feeder 101, is fed by the radiation-fin molding equipment 100 with which a next 
process is carried out, and goes. 

[0070]As for IC part 130 sent to the radiation-fin molding equipment 100 by the feeder 101, 
curvature forming of the outer part 9 of the radiation fin 8 is carried out here. Hereafter, the 
operation about the radiation-fin molding equipment 100 is explained. 

[0071 ]IC part 130 as an intermediate product in which curvature forming of the outer part 6b of the 
lead 6 was carried out to the Galle wing shape at the aforementioned process is set io bottom 
presser- foot type 120 as shown in drawing 1 1 . Thereby, the root part in the outer part 9 of the 
radiation fin 8 contacts the rear parts 120a and 120b of the right and left of bottom presser-foot type 
120, respectively. 



[00 7 2] Next, upper part presser-foot type 1 10 descends, and between the rear parts 1 10a and 1 10b of 
upper part presser-foot type 130, and the rear parts 120a and 120b of bottom presser-foot ty pe 120, 
the root part Ln the outer part 9 of the radiation fin 8 as a flection is compressed, respectively, and is 
fixed, 

[0073]Then, the rolls 111 and 1 12 of a couple descend and it goes. Descent of both the rolls 1 1 1 
and 1 12 will carry out curvature forming of the outer part 9 of the radiation fin 8 with the rolls 1 1 1 
and 1 12 right-angled caudad considering the bottom presser-foot boards 121 and 122 arranged 
inside the rolls 1 3 1 and 1 12 as a reference point, 

[0074]Under the present circumstances, the position from the root part of the outer part 9 of the 
radiation fin 8 in the bottom presser-foot boards 121 and 122 on either side, Since the direction of 
the bottom presser-foot board [ on the other hand / (left-hand side) ] 121 is arranged in the distance 
position more distant than the bottom presser-foot board 122 of another side (right-hand side), 
difference of the position bent of each outer part 9 in the radiation fin 8 on either side is carried out, 
The outer part 9 of the radiation fin [ on the other hand / (left-hand side) ] 8 is crooked in the 
position further than the outer part 9 of the radiation fin 8 of another side (right-hand side) from a 
root part. 

[0075]After curvature forming with both the roils 1 1 1 and 1 12 finishes, the rolls 1 1 1 and 1 12 on 
either side move to an upper prescribed position, and the bottom presser-foot boards 121 and 122 on 
either side stand by til! the curvature forming of the following IC part while moving to a downward 
prescribed position. 

[0076]Then, the rolls 1 13 and 1 14 of couple with said another rolls 1 1 1 and 1 12 descend, and it 
goes as shown in drawing 12 , Descent of these rolls 1 13 and 1 14 will carry out curvature forming of 
the outer part 9 of the radiation fin 8 with the rolls 1 13 and 1 14 right-angled caudad considering the 
rear part of upper part presser-foot type 1 10 and bottom presser-foot type 120 as a reference point. 
[0077]by the above, the outer part 9 of the radiation fin 8 of a couple is crooked from a root part, 
respectively - each curvature forming part - the upper surface (in drawing 12 , it arranges to the 
down side) of the resin seal package 20 of IC part 1 30 ~ a wrap - it is arranged so that it may be 
made like, a crevice may be opened mutually and it may lap in plane view. 
[0078 jit means that low-fever resistance type SOP-IC21 which starts said composition as 
mentioned above was manufactured. 

[0079]In the printed-circuit board 22, low-fever resistance type SOP-1C21 concerning said 
composition is used, carrying out a surface mount as shown in drawin g 1 and drawing 13 . 
[0080]That is, the land 23 is allotted to two rows so that more than one may correspond on the 
printed-circuit board 22 in the outer part 6b group of the lead 6 of low-fever resistance type SOP- 
1C21, it has solder material etc. used, and is formed in the Kodaira plate shape of an approximately 
rectangle, 

[0081] When the surface mount of low-fever resistance type SOP-IC21 is carried out to this printed- 
circuit board 22, the outer part 6b group of the lead 6 of this SOP-1C21 has cream solder material 
(not shown) sandwiched by the land 23 on the printed-circuit board 22, and is contacted, 
respectively. Then, since the soldering part 25 will be formed between the outer part 6b group of a 
lead, and the land 23 by suitable means, such as refiow solder processing, if solidified after melting 
of the cream solder materia! is carried out, It is connected to the printed-circuit board 22 electrically 
and mechanically, and a surface mount will be carried out by low-fever resistance type SOP-IC23. 
[0082]Since bonding of the pellet 15 is directly carried out to the tab 7 which was united in the 
radiation fin 8 if the pellet 15 generates heat during operation in said mounted state, heat will be 
directly spread to the radiation fin 8, and will radiate heat effectively through the radiation fin 8. 
[0083]Here, the heat spread to the radiation fin 8 radiates heat from the pellet 15 to outer space 
through the outer part 9 of the radiation fin 8. And since the crevice is established between the outer 
parts 9 and 9 of the upper and lower sides arranged so that it may lap [ further / heat dissipation 
nature is good and / above the resin seal package 20 | mutually in plane view, since the heat sinking 
plane product of the outer part 9 of the radiation fin 8 is large, By carrying out air cooling of the 



outer pan 9 of the upper portion of the resin sea! package 20, heat dissipation nature improves 
further. 

[0084]Since the interface of the radiation fin 8 and the resin seal package 20 becomes large when 
the radiation fin 8 projects in the exterior of the resin seal package 20 with a large opening on the 
other hand, the permeation possibility of the moisture from the interface increases, and it is possible 
that moisture resistance fails, 

[0085]However, in this example, since it is formed so that the rugged surface part 10 may cross the 
radiation fin 8 in the inside of the resin seal package 20 to the radiation fin 8, a damp-proof fall will 
be controlled effectively. That is, it is because the leak path to the pellet 15 in the radiation fin 8 
becomes long by the rugged surface part 3 0. 

[0086]According to said working example, the following effect is acquired. 
** Since a heat sinking plane product can be enlarged by being arranged so that each outer part of 
two or more projected radiation fins may be crooked and it may lap mutually in plane view [ above 
a resin seal package ] from the side of the resin seal package of a semiconductor device, heat 
dissipation nature can be made good. 

[0087]** Since air cooling of the outer part is carried out by establishing the crevice between the 
outer parts arranged so that it may lap mutually in plane view [ above the above-mentioned resin 
seal package ]. heat dissipation nature is further made to fitness. 

[0088]** By the aforementioned **, it is low-fever resistance type and, moreover, the small 
semiconductor device of an outside can be obtained. 

[0089]** In the aforementioned **, since a radiation fin is formed in a tab at one and a separate part 
is not attached, it can manufacture cheaply. 

[0090] Drawin.g 14 and drawing 1 5 are what shows low-fever resistance type IC provided with the 
quad flat and the resin seal package (QFP) which is working example 2 of this invention, Drawing 
14 is a top view of IC part 330A before curvature forming of the radiation fin is carried out, and 
d rawing 1 5 is a front view showing QFP-IC 21 A which curvature forming of the outer part 9A of 
the radiation fin 8A in the IC part 130A was carried out, and was formed. 

[0091]in this example 2, from four sides of the resin seal package 20, two or more outer parts 6b of 
a lead project, and are carried out, and the outer part 9 A of the four radiation fins 8A is projected 
and made into the diagonal direction from four corners of the resin seal package 20, respectively. 
Each radiation fins 8 A are formed successively by four corners of the tab 7 in one, and the outer 
part 9A of each radiation fin 8 A is provided with the square part 191 which makes the same size as 
the resin seal package 20 at the tip of the long and slender straight part 190. These square parts 191 
are formed so that the resin seal package 20 and symmetrical shape may be made to the straight line 
which makes the straight part 190 and a right angle. 

[0092]And curvature forming of the outer part 9A of each radiation fin 8A is carried out so that it 
may lap in plane view with a crevice in the upper portion of the resin seal package 20 mutually, 
respectively. Therefore, even if the pellet which adhered on the tab 7 during operation in the 
mounted state generates heat, that heat is spread by this QFP-IC 21 A from the tab 7 to the radiation 
fm 8A, and it radiates heat good to outer space from the outer part 9A of the radiation fin 8A 
arranged to the upper portion of the resin seal package 20. 

[0093 jAs for QFP-IC 21 A concerning this example 2, [ above the resin seal package 20 ], like said 
working example 1, since outer one 9A of the four radiation fins 8A laps mutually and is arranged 
by plane view, a heat sinking plane product becomes very large, therefore heat radiating ability 
becomes very large. 

[0094]Since the crevice is formed between the outer parts 9A arranged so that it may lap mutually 
in plane view [ above the resin seal package 20 ], air cooling of the radiator will be carried out and 
heat dissipation nature improves further. 

[0095]Since it arranges so that the square part 191 of a form of the outer part 9A of the radiation fm 
8A arranged above the resin seal package 20 may correspond in the resin seal package 20 and plane 
view, small outside-ization can be attained. 

[0096] Dra wing 16 and draw in g 1 7 are what shows SOP-IC which is working example 3 of this 



invention, The top view and drawing 1 7 (a) and (b) which drawing 16 shows IC part 130B before 
curvature forming of the radiation fin is carried out are the front view and side view showing SQP- 
IC 21 B which curvature forming of outer one 9B of the radiation fin 8B in the IC part 1 SOB was 
carried out, and was formed. 

[0097]in this example, from the both side surfaces which make the long side of the resin seal 
package 20 which makes rectangular form, two or more outer parts 6b of a lead project, and are 
carried out, and the outer part 9B of the radiation fin 8B is projected and made into the longitudinal 
direction, respectively from the both side surfaces which make the shorter side of the resin seal 
package 20. Each radiation fins 8B are formed successively by the tab 7 respectively in one, and the 
outer part 9B of each radiation fin 8B is provided with the rectangle part 193 which makes the same 
size as the resin seal package 20 following the narrow part 192. These rectangle parts 193 are 
formed so that the resin seal package 20 and symmetry may be made to the straight line of the short 
side direction of the resin seal package 20. 

[0098]And curvature forming of the outer part 9B of each radiation fin 8B is carried out so that it 
may lap in plane view with a crevice in the upper portion of the resin seal package 20 mutually, 
respectively. Therefore, even if the pellet which adhered on the tab 7 during operation in the 
mounted state also about this SOP-IC 21 B generates heat, The heat is spread from the tab 7 to the 
radiation fin 8B, and radiates heat good to outer space from the outer part 9B of the radiation fin 8B 
arranged to the upper portion of the resin seal package 20. This SOP-IC 2 IB will also demonstrate 
the same effect as above-mentioned QFP-IC 2 1 A. 

[0099]Drawing 18 and drawing 1 9 are what shows QFP-IC which is working example 4 of this 
invention, They are a top view in which drawing 18 shows IC part 130C before curvature forming 
of the radiation fin is carried out, and a front view in which the outer part 9C of the radiation fin [ in 
/ in drawing 19 / the IC part 1 30C ] 8C shows QFP-IC 21C which curvature forming was carried 
out and was formed. 

[OlQOjln this example 4, from four sides of the resin seal package 20, the outer part 6b of the lead 
has projected two or more, and formed protruding of the radiation fin 8C is further carried out from 
four sides of the resin seal package 20, respectively. The four radiation fins 8C are formed 
successively by four corners of the tab 7 respectively in one. The straight parts 394 and 195 of the 
couple which has projected the outer part 9C of the radiation fin 8C outside the outer part 6b of a 
lead in parallel with outer one 6b of a lead in the both-sides position of the outer part 6b of a lead of 
two or more in the one side face of the resin seal package 20, It comprises the rectangle part 196 
connected between the tip parts of these straight parts, and it is provided so that it may surround 
outer one 6b of a lead of two or more in the straight parts 194 and 195 and the rectangle part 196. 
[0101]And in the side of the resin seal package 20, after it is crooked up, the outer part 9C of each 
radiation fin 8C is crooked in level inboard, and it is side view, and curvature forming is further 
carried out, respectively so that approximately KO type shape may be made. The upper bed side of 
the outer part 9C of these radiation fins 8C makes the upper surface and the same height position of 
the resin seal package 20, or is arranged at the position lower than the upper surface of the resin seal 
package 20. Therefore, since the overall height of QFP-IC does not become high, it is suitable when 
it desires a thin type. 

[01 02] Although the invention made by this invention person above was concretely explained based 
on working example, it cannot be overemphasized that it can change variously in the range which 
this invention is not limited to said working example, and does not deviate from the gist. 
[0103]For example, although the above explanation explained the case where the invention mainly 
made by this invention person was applied to Sow-fever resistance type SOP-IC and QFP-IC used as 
the background which are fields of the invention, It is applicable to not the thing limited to it but 
low-fever resistance type SOJ-IC provided with small outline, J RIRIDDO, and a resin seal 
package, QFJ (PLCC), IC, etc. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l jlt is a perspective view showing the mounted state of the low-fever resistance type 

semiconductor device which is one working example of this invention, 

[Drawin g 2] It is a multiple-string ieadframe **** part abbreviation top view used for the 

manufacturing method of a low-fever resistance type semiconductor device. 

[Drawin g 3 jthe pellet and wire bonding process back is shown - it is an abbreviation top view in 

part. 

[Drawing 4] the forming cycle of a resin seal package is shown - it is an abbreviation transverse- 
plane sectional view in part. 

[Drawing 5 j the resin seal package shaping-back is shown - it is an abbreviation part cut plane 
figure in part. 

[Drawing 6 j the - it is an abbreviation part cutting front view in part. 

[Drawing 7] It is an outline top view showing a lead and radiation-fin cutting molding equipment. 

[Drawing 8"| It is a transverse-plane sectional view showing a lead and a radiation-fm cutting device. 

[Drawing 9]R is a transverse-plane sectional view showing a lead forming apparatus. 

[Drawing 10 j the lead-forming process back is shown - it is an abbreviation part cut plane figure in 

part. 

| Drawing 1 1 i radiation-fm molding equipment is shown - in part, with an abbreviation transverse- 
plane sectional view, (a) shows I st-step curvature forming before, and (b) shows the curvature 
forming back. 

[Drawing 1 21radiation-fm molding equipment is shown - in part, with an abbreviation transverse- 
plane sectional view, (a) shows 2nd-step curvature forming before, and (b) shows the curvature 
forming back. 

[Drawing 13| a low-fever resistance type semiconductor device is shown - it is a cutting front view 
in part. 

I Drawi ng 14] It is a top view showing curvature forming before of the radiation fin of the 
semiconductor device shown in drawing 1 5 . 

j Drawing 1 5 "[ 1 1 is a front view showing the semiconductor device which is working example 2 of 
this invention. 

[Drawing 1 6] J t is a top view showing curvature forming before of the radiation fin of the 
semiconductor device shown in drawing 1 7 . 

[Drawing 17] The semiconductor device which is working example 3 of this invention is shown, (a) 
is a front view and (b) is a side view. 

[Drawing 18] It is a top view showing curvature forming before of the radiation fin of the 
semiconductor device shown in drawing 19 . 

[Drawing 1 9 j it is a front view showing the semiconductor device which is working example 4 of 
this invention. 
[Description of Notations] 

1 [ - Tiber, ] - A multiple-string Ieadframe, 2 - A unit Ieadframe, 3 - An outer frame, 4 5 [ - An 
outer part, 7 / - Tab, ] - A dam member, 6 - A lead, 6a - An inner part, 6b 8, 8A, 8B, 8C - A 
radiation fin, 9, 9A, 9B, 9C - Outer part, 10 [ - Bonding layer, ] - A rugged surface part, 11 - A 
slit 1 1A - A resin filling portion, 14 15 [ ~ Package, j - A pellet, 16 - An electrode pad. 18 -- A 
wire, 20 21 21 B - Low-fever resistance type SOP-IC (semiconductor device), 21 A, 21C -- Low- 
fever resistance type QFP-IC (semiconductor device), 22 [ - Transfer molding device, ] - A 
printed-circuit board, 23 - A land, 25 - A soldering part, 30 31 [ -- Punch cavity crevice, ] - A 
punch, 32 - A bottom part, 33 - A cavity, 33a 33b -- A bottom part cavity crevice, 34 - A pot, 35 - 

- Plunger, 36 [ - An escape hollow 40 / -- Resin, ] -- Cull, 37 -- A runner, 38 -- A gate, 39 50 - A 
lead and radiation-fm cutting molding equipment, 51 — A feeder, 52 - Loader, 53 [ ~ An unioader, 
57 / - An IC part, 58 / - A frame (frame) part, 60, 70 / - An adapter plate, 61 71 / - A holder, 62, ] 
~ A lead and a radiation-fm cutting device, 54 -- A lead forming apparatus, 55 - A hair drier, 56 72 
[ ~ Shearing edge, ] - A presser-foot type, 63, 73 ~ A rear part, 64 - A punch, 66 76 [ - Spring, ] - 

- A shearing die, 67 - A frame presser foot, 68 - A guide, 69 80, 90 - An adapter plate, 81,91 - A 



holder, 82, 92 - Presser-foot type, 83a, 83b, 93a, 93b - A rear part, 84 A forming punch, 94 -- 
Forming die, 88 [ ~ Feeder, ] -- A guide, 89 - A spring, 100 -- Radiation-fin molding equipment, 
101 1 1 0 -- A upper part presser-foot type, 110a, 13 Ob - An upper part rear part, 111, 332, 1 13, 1 14 

- Roll, 120 - A bottom presser-foot type, 120a, 320b -- A bottom rear part, 3 23, 122 - Bottom 
presser-foot board, 323, 324 [ - A straight part, 391 / -- A square part, 392 / — A narrow part, 193 / 

- A rectangle part, 394, 395 / - A straight part, 196 / - Rectangle part. ] - A window hole, 325 - 
Space, 3 30, 3 30A, 3 30B, 3 30C - An IC part, 3 90 
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K 7 U - A 1 J± h 7 >'X 7 r SJcJf^S 3 0 A> £>flftg $ ft 

Vftmzli. ^77, ^7 -f > S;0 'XI- -y !- 1 
5 , U - F 6 <7M y 7^ 6afci 1/7 4-*' 18 #8! Sift 

jbSfUifcfcfc*. vt, #xy .y h i 

i rt{cwux>^5E«$fti. ztizx>) mmmrn 1 1 

j^jbs ftfc^a y — k 7 u-Asi^o & suiie* gfe 
a. * «**rt. HTiOT^ftTv^iatu- 

7V-A»t:iRJ:, H8t*SftT^& y-Ffe.ir/K 
Sfi7 -f yiMSKJ: 13. W*3, 94*-4isi>ifr 

A 5 a £ 0 0 ft S ftfef* . [1 9 fc 7h £ ft T V > S D - F A 
JBSHlcJ: 0 - 'J- F 6<7j777$6 bsiW/P ■ 7-f y 

■mmzmm^ti. ttz, mi lawm 

Sft-0>&&&7 < y Jtlt^S [Sic: i: 0 , #$£7 : > 8 «0 
[00 38] iJct. 07H21 2£#Ef£LTy-Ffe 

J:v»«s7 -< y^^M^:iS{-o^.TiS0Jti>„ 

[00 39] £«'J-Fi$J;tftt»7 4 yipJBi^Ifg 
■Cfflffl $fts y - FiJ:«l7 < y««g-s 5 0 
Si. 0 7 (c^£ftTl * J ') tC7 <r -T" 5 1 

0. 7^-^5HiBKa l J«« (,4-r;ti f ! !~jy. 
7-7 h Lxmm - F 7 y-A 1 Srmi4 y - F 7 U 
-A 2 (C#lGt* 1 -y ?-£ t o -C--*-|»] t^iliM 0 tl> 

1. o teflMSSft? 7 * -:^5 1 c?)-?|^ (1XF.. 
ffiJBffl t-fS. ) Win ; i« ' ' n 

-r 5 2 (i7 7 7 if cwss ftfe^a y - f 7 a 1 

5.7 y -y 5 1 £t 1 twatt^as-t J: -3 Kfltfi&SftTO 
7 -*"5 1 (WalgPfcti y- Ffe it/Mr? -r y 
^BfUS 5 3 * ,; isti s ftx fe 0 . z.0mmtM8 c * $ 

[0040] 74 - ^5 1 tfcitS >,'-- YiiXVWHV 
■>. yiTMms 5 3 cry^mzii , 0 9 IZtp 3 ftT v > h i a 
t«fi£$ftT^* 'J- K^»B5 4 t , 11 1 0-0 1 
1 tc^ c ft'C ^1. i -j (cfll/S, $ ft'C v ^ S Mi 7 / ysyp 

1 0 0 1 im^tixim^ixzm . y - k*> xxf 

a a y H 5 5 5 *\ >J - F ti J: tf!H» 7 i >WWr£M 5 

3 ctj i, \x &m y - k 7 y— a i <^w*» w d ff $ ft 



fc+ISBftHii: LttfD I CS5 7£Sftl/t y-K/S^ 
■ 5 4(^«L»4J:-3t85MISiirv^. ife, U- 

Kgg^-i 54tM7^ yfisyg^a loot wrawi 
, n o i / ti , , 

[004 1] 74-^5 ltfJftJBStliTya-^5 6 
* $ SfilSft"CfeOs <l£07>n— 6{iy — KiJitA' 

st»57 r ywifsms 3t:tiv^r i csus i trnw? 
ixtzm y - k 7 y- a i lt ( 7 y 

- A ) 5 8 £ 7 4 - f 5 1 *> <i> JflWT LT Sf {±S"t S i 
3(=*J«5ft?^S. 

[ 0 0 4 2 3 S 8 $ ft T ^ i. y - F «k VtitXky 4 
I Is-r^^T 5 3 ii J:.iiKf+« 6 0 & X VTMmM 7 0 

zmtxti y . ±fl!DRft«6 otiy y >mm mm 

t) !cioT±T»$ftl.i>i-j;0, «^±tHiftS 
ftT v » 6 T'UftS 7 0 fc*J L t HSS . KR-T 4 J: a t 
WfiESftT ^S. BKffi6 0ts£V7 OJcJi^^'6 
1 « i ^ 7 1 ft ZtlMfemzm 0 ft !t ^ ftT 0 . 
H*^^6 ifci?y"7 itcJi±Hlf$iM6 2i;.J.o !•' 
W$t^72 (WT. ±W6 2ti£lfTW7 2t^o 
Zktfhl. ) // : 5^.iC-L^r>^?ftT^ft^ft«W$ 
ft'CV^|> 0 ±M6 2HX XTfM lllim^Zij %fr£b 

ftt^y.. ±a62>rs72>jis^ffsx.»63 

fc73tKJ:oT. y-F6^T^7gf56b, tjj:^ 
^7 4 y 8(7)7V?miZt-irt &®ftm- i:.Tfrt>& 

zim izffifc $ ftt v ^ h . t fe , ±a 6 2 ii&iet 

ff $ ^ t ffimz^ H4 F 6 8fcJ:l>'XTU y/6 9 
i: 0 aiSKBS ft & 1 -3 (cMft $ ftt v \h . 
[004 3] ±m^)iye 1 WiS|< (0>is-ti- 

(C^fiit $ftfeA'y ^- 6 4 tf-*f . ±M6 2«^M 
Itii^T y-F6P^h'-y^fcit/'&»7 < y8W 
^ ^95 9 ««{c**iW« J: '3 tcS^ftT , SBTiaiS t 
fflkZfiX H y , A-y^- 6 4 WiMISr/q 6 6 **< L*t 

fcitsx-yytffisftt, mztmmj tmix 

m 3. 7 -f / n'~ 4 i A 5 a £ W y j$ fc f A 3 t 
mfcZtlX^h. ±fflj*;^6 lfc(i#tf«i 6 7*^ 
F 6 8tfMBg«fcK^SiiT±T»i4fc:iftfSii 
t fc y , * i. & 7 <i7.7 y y / 6 9 1 i y mTU 

izmztitz*mxm±mi2ti ixo izm&ztix v > 

S 0 I«X7ijy/6 9Ciy, #ff$i6 7!iy-K 
7 y-A£>3W 3 Jr. ) 4 S- l> WKf^^ 
k wfSimS t 'C § i 5, i -3 14 o t v ^ fe . 

[ o o 4 4 ] mu. rm 1 2 wi-^«mbt7w 7 6 # 

ff $ mi 3 WS^MWfcE^ftT . U - 

izm 0 ftm izm& $ ft t *) . ©Bf^ -f 7 6 lifris; ^ > 

f - 6 4 i09?»] 6 6kK5»L T>t# 3 . 9 A > 4 fe J: 
V7A5 a£fflysf k"f .i vt»«JWl>6. 

xliKftS 8 OfeJ: yTMKfflR 9 0 & (ii. t fe 0 , ± 

mK^HK s o ti y y y ysa < 0^±-f > t «t -> t at 
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« 9 o iz® Lxwi&., mmh x 3 izms&zhx 

WRm.8 Oti XX/ 9 0(Cti*;^8 1 1 *^ 

ilf'jlSiS^tK 0 f+tt&flT *3 D -. m*lV?& 1 « J: 

i/9 1 m±jmzim8 2jixifrmztm 2 

(OT, ±S8 2tJ«tm 5 ffl9 2 *tft|,. ) 

*<>»'» > A.; Hi; 5 til Hlxi'M-* § ftT U h . ±M 
8 2fcJ:tXTS9 2{i5vH;t>^*^^«BS{c^rl, 
( -iM- -<-^r^U£ilT&D, J:.Si 

8 2fcTS!9 2ii±££c9#;S;t.gP8 3a, 8 3 b t , 
93a, 9 3bfcKJ:'5s 'J - K 6cT)T<y^^6 b izh 

iimKm±rFfr^£ih±om&ishx^%, 

±S8 F 8 8fcJ:lf.X7 'J yj/8 9 fcj: 

0 3*£sg ztLixoizmanstix^i. 

[0046] ±il*;i/^8 1 tl±fl£^^>f-8 4:6*- 
n , ±M 8 2 <0£tM«.-fc v>T ! J-K6 ft® t' y +9> 

b tfflffit & rtfflilWtWlft B5»tt»8 5 jWaSfcft 
&*h-oXBtfL£tlX^&. 

[0047] m\ Tmo 2 iza-m^my^ 9 4# 

*f'^i«59 3®£tr«£cgg£*iT, jfcJBttCt$W4# 

u-K6^7^^3?6b<?)//4 • *m >■ ymnz®. ? m 

mzfii*m&ztix^z>« 

[OO4 83 0H nxi/m 1 2 t*sft-cv^»j&7 

onsc^ii 00(2, ±Mv$;iai lotwuic 

fflRSftTV^TIHWa 1 2 0 t^S^K-t^*)* 
**lTBK**i'0>*. ±«Bf?i^l 1 oaxi/TM 

m tm 1 2 0 1 fist«ff s 1 1 0 a . 1 1 0 b 

k, 120a, 1 2 0bfcK«tOSdS7 -f y8<7)77:? 
SB 9 1 £ ft * tlx §fl * i:T*> ^ff $ i <b J; '3 fcHiS $ fi 

9 iz^znx^z v-mnmwt ®mz±Tm*imiz 
m&ztix^h. 

[00 4 9] 01 iiz^zhx^ixoiz.. rm$t 
mi2ocr)mmui, zti^tiTm 3 1 2 1 , 1 

sir* fjte iffft g - 2 2«s 

(llWi, fix-ftio-zn 11,11 2tf±T»»TtrBlc 
Ktt£>iiTO&. ;fi^D-;H 11, 11 2{±±T 
MK-fl*-?* d t fcj: "JTWffS 1 2 1 , 12 2 
LXlM-.y i >' 8-507^^^9 SrttftCffiffl^ 

[0050] tai 2;c^$fc-cv^ct3jc, ±jh 

W$iSl 1 Oflffiflllfcte, BiJE-^a-^l 1 1 , 

1 1 2 kimw-iV 113, 11 4#±TtWiBfcK 
tt<VilTV^. ItihW-M 13, 1 1 4<i±T* 

•i I Ulti 1 ), ijijS-*f<7)n-/M 11,11 



r . \ m 1 1 0 1 T«# ^ i • . 2 om* i 

uzm&t it, zhizmizm&minixoizffi 

f&ZtlX^h. Cr«. TWffSiai 2 0£}i, 

•f y 8 <7)7 ^ ^S? 9 tfO Jffi ffi tfffi AT" # § X 0 iz , 

tim, 1 2 3, 1 24 tMti&ilX ti '9, $ <i> tfllS/s 
ftffi^^/SMT"^ Sid CrtMfcSISl 1 2 5 SrflSiT 

[oo5i]<xt, mmmz&h v-vtsxt/Wk? 
4 ymw..mmw,z-o\^x^\mzmmth . 

[0052] Lfe i 3 £C, li/Wfrto $ 

tm. y v ?mizm a ^t u - h*j j ^ y w 

IMPISH 5 0^o-^'5 2t«t&$ii4. 2 
Ki*lft§ilfc^ar U - H 7 L--A 1 JiD-^ 5 2 tic o 
^ 1 y ^ -?5l HzWMk ^£Zh 
Tff<= 7 <~?5UZ$L><\&Z txtzm ! J - K 7 ix- 
Alli7<-/5 1 15*^^-^71—^2, 213 

nmri & t o t i. tf 7 o a n h . 

[0053] JE-UT, 74-^5 i_ht»aio$*i* 
^ii U - H 7 L-— A 1 (i-f-fi >) - K 7 2 5.-';- K 

tatx^7 -f ytmmm.5 sizmmmziixft < . 

1 0 0 5 4 ] i Z\X\ U - FJ5i» ^ ytjJWSl 

[005 5] 08^>Tv$fiT^I»i:3tC, ^jiU-h'7 
U--A 1 tov ^T <?)^5t5* 0 £ J: 0 TS1 7 2 fcJjiffl U - 
K 7 U-A 2 ^'MCA-v 2 0 t Liitfl 0 
IZ LT'te -y N $ <16 . d r,!c X 9 , 'J - F 6 8 J: 
7 < y 8 <T) 7 7 f H5 6 b i3 i V 9 iCfc it § tg^^'TM 
7 2 Off § iSB 7 3 1 SSf S , 

eoo56] y u yymwizx *)±.mimm 

0 *<T8fe $ixl»>, 6 2fc«J: Wff $,167 *^TS 
7 2CXTU y/6 9 <2 
tLtzX*). lg.6 2nmz.U6 3 bT®7 2(?mZi. 
U7 3 tcoMX'V — V 6HXI/WM7 < >80)TV?1& 

6b&xv9izmm-mmzzta;®fczixz. 
ttc. mzt67 tmmr<< 7 e±mt mx-m 3 

nxv'9-i; n*- 4 $ nT H3?$ ti & . 
[00 57] ±«#K6 O^S^tCTKSil 

Ttr<t, A s yf-6 4^'m$^Ttr<o Jh 
S6 28J: $ i 6 7 ii7, 7° >J y^8 9 ^'JBt^^ 

TS7 2*}J:imiffi^ 7 6!cj«ESi!. 
4, A-yf-6 4(?)m{cff-5T, A'yf-6 4tf0i?BrJ56 
6tWm?4 7 6 tnmizX *«WfKJ:0i'M*3, ^ 
-f A- 4 «t Z/yj* 5 a // y - K 6 J=i «t ^» 7 -,' y 8 

[00 58] A'yf- 6 4 *%f£07, N D-7 S-i^Tt-S 
t, A'yf - 6 4 {i±ilKft«6 0 IZX <01% tc« 



(7) 
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[0059] o- Y&xvimy 4 ymmm s 3 t& 
i-v-c mwtu ±flfinft«6o*«±#-rafc. # 

ShX'foh I CSP5 7 is. TI7 21*b 'J - Fsyg^E 

5 4 CfcftSTS 9 2 s -x/s:, F 7 5 5 t i 7!M*a 

[00 6 0] I 7/) u J — Ytfmm. 5 4 £883 

flS k. 7 -f 5 1 £ J: 0 'J - F 7 F--A 1 

6 >) - ¥ 7 v-k 2 <r> 1 1* -/ *#£f-ftHt& o $ n . & 
& Wili-F^F-, 2t v „ SlUSSM^Wf 

fr<. 

[00 62] -?- LT . ^TW*a U — F 7 1/-A 2 to 
WCOflUHBIteqrr LtzZm 'J — F 7 U-A 1 <7)»S 
kLTWft (7F— A) g|55 Sii, rvn-^5 6(CJ3 
\^X7 a —?5 1 ±36»feT5S*iW£«*J9rteEliRSn 

*. 

[ 0 0 6 3 ] , 'J - F^ilS 4. tflfcteSflfc I 

c^s 7<4, zno-vmmmzx o u-F!»^ 

[ 00 64 2 fciv?, 'J-FJt^if 54 CoHTfltf 

[ 00 6 52 m9lZKZtlX\i TS9 2t I 
C 5 7 A Wt > y 2 0 * & k Lii * a I) ct o 
tl/C-fe-y F£a&. dat-iO, V-Y-bW??® 
6 btfeWS$7C^#TM9 2«0jf3i«9 3 b.. 93 

[ 00 6 62 &#"t, v u yymmzx DiMmnm 
o *«T»sn. ±S8 2*nFS9 2 ar; y?'8 9^ 
f«Mfcj:9£*>*«i*. .ratio, ±S8 2^# 

S*.SR83a, 8 3bfcTl!9 2<9ffSx.ffl9 3a. 9 

3 bfc<?)iat±5^r, Sffl&^fc Lt(?)U-K6<7)7^ 

s. 

[00 67] ±0TOti«8 OtfS loCTRSiX 

"Cff < k , /NVf- 8 4 #T»£aTff< , d cOk g , ± 
S8 2U.vri y?8 9tfKmmiHP.htzdx. TS8 
2tf¥fE£ai i . 

[ 0 0 6 8 ] $ £> t. Myf 8 4 ifm&VA 9 4 1 *f I 
T"F&£a&k, I) — F 6 \±t < > f - 8 4 WTft fc# -o X 

my 4 9 4 izw i^vhiih z t izx g s zntiwy 

4 9 4 t«5 1 "5 fcJgflSifiTBrSWtfrt' • »M y ^ 

Z tit* U - F 6 £07 9 U 6 b Ji . * ( ffitf 
PJiifi) i s '/t77-y2 OTffii 0 fcSflto'teTfrfcSg 

olz%:~>X^&, 
[00 69] /ty f-84^^<73X Fn-7 Sr^-T^S 



A W i 0 1 CSKl 3 i !110fi) !> t 

s 9 2 ffx o ^ 3 a . 7-i-^iOi ic iotsig 
* s »s$ai>jx»7 .< y^^a i o o izmmh-xn 

[00703 7 0 It J: -)T,fl7 -f > uioB:* 

liootg^ic»i30ii, ;<:tM7^y 

8fl5T">^«9**aft««S-IX&. JilT. m±7lV$L 

[007 1 1 11 1 tf^at ^4 i 9 C, 1t)fScOI*l 
t" 'J - F 6 tfOT^^Sf6 b • 7-f y/f^tlft 
«»S<ifc+iai«ifti: L,T<?)IC^l 3 0**, TfflliW^ 
il 1 2 0 t-te -y F SnS . ZixizX 0 . KSft7 / y 8 
OT7^3 9 tfettS^TtSP^WPS IM 1 2 0«£ 

t m i 2 0a, i20b t-?-a?a3$f-£ . 

[0072] »:t. ±(fflffSxS 1 1 0**T»Sil. ± 
BffS^S! 1 1 0<?3#?i^ 1 1 0 a, 1 1 0 b fcTii 
ffS-tSl 2 0WffSigP12 0a. 120bfc«0IS! 
t\ «Sffli5i: LT«*fcSfe7 a yB-T)T79m9{zm 

h wm^-ifx.^m.'S. ^tixm^m . 

[0073] f <?5tt. -^(7)o-;V 111.. 11 2A^T 
^$aTff<. ffin-;n IK 11 2#TI$£a& 
k, Mi7 4 >&<r)T-7 9%9\iu-i\,'l l 1 , 112 
*)rt0lfcE«LfcTM#3 iS 1 2 1 . 12 2 Sr3S^fc 
LTTTYtitfltD-Al 11, 11 2tioTJSft€ 

®?a&. 

[0074 ] *%cr>TMif$ iSl2L 12 

2t£ft£MK7 -r y 8«7'>^§?9tf0^7CgW 1 'i<7)fi 
Wis -77 (SfflJI) <!0Tffllff3i«l 2 1 ifiWi 

(tM) arm* x.wi 1 2 2 «t o ta^BEPtfaatE 
asaT^ixTyc, £*r<?)S^7 -rystfeft^fa-?- 

acor'7^-39cofflftfiKttfflSLTfcO. (£ 

7 f y 8ff)T^fU9 J; 0 t>«7£SS*^at^HTffll8l 

[007 5] jffijo~,V UK 11 2ti*fflA)«»* < 
*fcb£ k . S^WTilff $ i«12F 12 2i±Tt<7) 

mmm&xmtth 1 1 t>t. s^con-^ 1 1 k 
1 1 2 iA±#<om£&ga-ef*i& lt , <^co i cm® 
^mmtx^mtt. 

[0076] %<m. m 1 2 t^sar^i. i 3 1, m 

En-;n li . 11 2k{iS l l^>-^n-/H 1 3. 
1 1 4//T»£aTfr<o Cia^tf0n-;H 13,11 
4*iT!^$ai> k , $1*7 -f y8c7)77^SU9ti_kii^ 
Zimi 1 OkTffliffl^iMl 2 0^}¥3i.i?&«^k 
LTT7TtE^ta-,'H 13, 11 AlzX^xmmiL 

[0077] ttiCJ: ot, -«C0»L»7 ^ y8c7)7 T > 

.■?ai9{i, fti^hmm&bmmtix . -cf-^tiO) 
mmmmfticni 3 o«s^±7t- y ^-y'2 o« 

i:M (01 2-eiiTfitffiBLT^i.) SrSdi^tL 
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z zwzw&zMx^mm-m & x a ens* 

SUBS OP - IC2l36^BtSn*:;tK5:*. 
[ 00 7 9 3 fl^ffijStffiSffiSSfcffiffiJB SOP- I C 2 
UZ7V y hl2iSS««2 2fci$Wt\ ll:fcJ:W213 

$ *VO > 6 i: ') fc*BSH^StlT ffiffl S ft & . 
[0080] ttih-h,. T<) y htm&Wa 2±Uty 

>V-2 3 ifimm . (Kf ffiSi;^ S OP- IC210 'J - 

K 6 <r> 7 *) m 6 b m&tftt h «t a c 2 yijKE* ft 
[008]} ffifijgeriB sop- i c 2 i *\: orr \) y 

v bosk 2 2 izmmm ft 1 mat , z<?>sop • 

I C 2 I c?) 'J - K 6 COT 7 S 6 b fttf? V y h mm 
U22±c7)yyy23tZ, 7 'J-Mi/im® mm 

-f) *mztix*ti*timzta. m^x. y?n 
— *i^?««igpss6o«t o zmm^mzx o . 7 y-^a 

^ffWM$ft*:f£. Efc$ft& fc . 'J - F7)77 
7 £5 6 bSFt 7y K 2 3 fc«|t|«i^fc"Wtai2 5ifi 
B&Ztihtzfr, »Jgtt»SOP • IC2 1J47>jy 

hm^22\izi3im<>mmtz&mti* mm 
mztiKwmzm, 

[0082] «flESeKtt«tS^TaB+, ^1/ •> h 1 
5m%tl> k , <U -y h 1 5HS8*7 -f y8fc-*fc 

7*7 KKJfrtfyr -f yT^ft-O^fcs^ 
Mfe7 y 8£E£fM:fs*3ft, -e^Mi7 -f y 8S: 

m i x mmzmzn 4 £ 1 1** . 

[00 83] Z Z X\ -^U -y M 5 frhW!-7 -f > 8 (C 
gJSSftfcafete, MT7 -f ysor^^SrSLT*}. 

i nest- s «k -) tcgcat s ±T«r 7 7 s 9 N 9 mm 
i$m\ibtix^%<?>x\ mm±^ y r-v2 o^± 
ttss <?) r <^gP9 *ns» s ft i. i i: t i o t > § h tea 

[ 0 0 8 4 ] MV7 < y8#*# i«DSt-7T 

*HH&±^ v 7— v 2 o mw-z^-f hZtltX*), 

m.7 a yat mmt'u 7-^20 k nm^** 

m@&mTt& z k mi t>ti& . 
[ 0 0 8 5 3 u> l, ^mtmizh^xn, mcj < >■ 
stciiffiBstiit^-y r-y 2 o<7)ftmzti^xwamu 

1 OtfWky < y 8 fcflWW-* J; 3 CffM$fLT^|>^ 

Gaflffig? i o c«fc 1" >-s izi-mi^y 
[0086] mmmMizj:ti.i£<%<?)$mm t>n.& . 



timm<7)m.y < y<n^^ti<r>r^mmm 
hxm&kn 'y ycoi^izn v ^x w-mm-m mz 

zKt&zktfx-z&fi:*). mmm&mzx'Z i. 

[0 087] ±m®m®±^? tr-W±.MZ}$^ 

mmm.il htix ^izk'cxo, 7*7 ^mt^-m n 1 1 
hpyy mm x 0 -mmnzx% 1 , 

[0088] mv\ ■ ■ ■ •y:-w*-': ! _ 

t if i, , moth ? ^#s<ii ipx' z h . 
[0089] muza^x , mm,7 < y\t?7{z 
Htozm&zti. m&momi&wT. mmzm 

&i-&Zk-¥X'*h. 

1 0 0 9 0 ] eh 4 a x imi 5 te« H ji«ii3fi$j 2 -c 

ft£ 7 <7 v H • 777 h • fflliifjbt'y ( Q F 
P) Mitl^fc«tlII C*^rf t<0fA-?T. 

a 1 4immy 4 ym&mzix&mn 1 egg 1 3 0 

A^O^S'il-f* v\ El 1 5iif <7) I C If 1 3 OAiZiUI 

ihmy 4 y&Aff>7*79m Atm&mztixm 

ZtltzQF P ■ I C 2 1 ASrjp-f iE®g[T*5 . 
[009 1 ] *HMfi»i24^^T, ffil«iA' 7 r-y 

2 o<r>A^mmfrhm-Yv>7*7?uf> b^m* 

5?a$iXTfcO, fflJUSib t v 7" - y 2 0 O 4 ^^jftSf! 
A>fe»±40W«3R7 < yaA<7)7UU9 AiH tit'tl 
ttfiWm\Z%!&%tlX\*t. £ti&7 4>8A\if7 
7 « 4 ■o<ofiW,lz-#Wz&mtiX& 0 . **l€*l<0 

JS^7 -f y 8 A (7)7 *J 9 SB 9 Aiiifflft V ^IttKi! 1 9 0 « 
^ifKtfflli^ ^/ 7 - >" 2 0 k n 3 Efr 

*i5i 9 1 «-fflx-cv^« ztih<?y£rmmi9 um 
1 9 o kBftfcfctrofcfctt L-camittih^-yr- 

y'2 OtW^J^^tJ: dtc»*^ilT^S. 
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(54) SEMICONDUCTOR DEVICE, MANUFACTURE THEREOF, AND LEAD FRAME 
APPLIED THERETO 

(57)Abstract: 

PURPOSE: To obtain a semiconductor device small in 
size and large in heat dissipating capacity by a method 
wherein the outer sections of heat dissipating fins 
protruding from the side face of a resin-sealed package 
are bent and arranged so as to overlap each other in a 
top view. 

CONSTITUTION: A tab 7 to which a semiconductor 
peliet 15 is bonded, leads 6 electrically connected to the 
semiconductor pellet 15, and heat dissipating fins 8 
iinked to the fab 7 are provided. A package 20 which 
seals up the tab 7, the pellet 15, and part of the leads 8 
and the leads 8 with resin is provided. The outer parts 9 
of the heat dissipating fins 8 extending from the side of 
the resin-sealed package 20 are bent and arranged so 

as to overlap each other in a top view above the resin-sealed package 20. By this setup, a 
semiconductor device of this design enhanced in heat dissipating area, small in size as a 
whole, and large in heat dissipating capacity can be obtained. 




http://wwwl 9.ipdl. inpit.go.jp/PAl/result/detail/main/wAAAlZayIjDA405 1 66988P 1 .htm 7/1 5/20 1 0 



